APPENDIX TO CHAPTER 11
Solution of the problem 11 .42

E0 = 12:10° d:=05 £0 := 8.86-10°
a:=25 b := 100 e, =4

14
Initial data

Electric intensity, Vim

2
E(x) == B0 1 - X—Z E(x)
2.d

simplify 2
4 — .1200e5 — .2400e5 -x

b

Volume density of free charge between plates, C/cns

0(x) = g-sO-(%E(x)j (%)

Summary charge between plates, C

simplify
— (-.1701e-7)-x
float ,4

d
Q= J abp(x)dx  Q=-5316x10°
0

d
Voltage between plates, I/ U:= J E(x) dx U=5x 103
0

Solution of the problem 11.43
R1:=0.2 R2:=04 ¢g:=4 0 ‘= 8.86-10" 12

Initial data 6 m
p.i= 510 ORIGIN, = 1
Al
—p 2 -Al E(R,Al,A2) = —2 R-
R,Al,A2) = R™"+ ——+ A2 AR 2T ' .
(I)( ) 6¢-£0 R 3e-€0 R2
Values for the first approximation Al =0 A2 =0
Equation system Given d(R2,A1,A2) =0 E(R1,Al1,A2)=0
X := Find(Al ,A2) 376.223
X = 3
4703 x 10
Ancwers: A1 [Vim], A2 [B] Al =X A2 =X,

Al = 376223 A2 = 4703 x 10°



Solution of the problem 11.44

R1:=0.04 R2:=0.1 =4 — - 12
Initial data A o Ao &0 = 8.86-10
p= 1007 U= 40000 ORIGIN, := 0
—p 2 Al
O(R,q,Al,A2) = R” + —— + A2
g-€0 R
p Al
E(R,q,Al ,A2) = ‘R —
3e-€0 R2
Values for the first approximation q=0 Al:=0 A2:=0
Equation system Given d(R2,q,A1,A2)=0
O(R1.q.AL.A2)=U gy o A1 A2)= %
p 4n-g-¢0-R1
X := Find(q,Al ,A2) 1097 > 10
X =| _2403 x 10°
4
Answers: q(C], A1 [Vim], A2 [V] —1.933 x 10
q,:=Xp Al =X A2 =Xy
q=1.097x 10 Al = 2403 x10° A2 = -1.933 x 10*

Solution of the problem 11 .45

=001 2:=01 g=4 . gg507 12

Initial data _4
f.=10 1:=100 ORIGIN =1
-p 2 p Al
O(r,Al ,A2) = T +Al-In(r) + A2 E(r,Al ,A2) = T —
4e-€0 2¢-€0
Values for the first approximation Al =0 A2 =0
E quation system Given

0(12,A1,A2)=0  E(rl ,Al,A2) =0

X := Find(Al ,A2)

141.084
X = 3
7.379 x 10



p

O(r) = _ -r2 + Xq-In(r) + Xy
4¢-€0
simplify 2
O (1) — (=.7054¢6) 1" + 141.1 In(r) + 7379.
float ,4
Sought energy 2
determined in two Wil -:J p-m-lo(r)rdr  WI =0533
ways, J rl
X T
By = —2 oL simplify 1000e5 1% — 1.
AW 2¢-g0 r E(r) at ’4 — 141.1- .
2
W2 = J 8-80-n-1~E(r)2-r dr W2 =0.533
rl

pz-n-l 3-1r14 + r24 ) 4 rl
W = : + (-0.5)-r17-127 + (=0.5) -1l “In| —
2-£-€0 8 2

Verification W =0.533

Solution of the problem 11.46

R1:=001 R2:=003 R3:=004 R4:=005

eli=2  e2:=1 g0:=88610 % ORIGIN, :=0

U:i=1000 p:=10""

Initial data

Formulae for potential in two layers of dielectric determined with the
of Gauss'law of flux

4RI

q-—p 3 2
—p-R
o1(q,R,Al1,A2) := + + Al
4mt-el-e0-R 6-¢1-€0

3 3
- p-4-n-(R23 ~RI )

2(q,R,Al ,A2) = + A2
62(q ) 4.t-€2-¢0-R

Values for the first approximation



E quation system

Given 02(q,R4,A1,A2) = 0

OHQ.RLALAD = U 41(q,R2,A1,A2) = $2(q,R3,A1,A2)

X := Find(q,Al ,A2) 3373107
X=| 1434x10°
Answers: A1 [B], A2 [B], q [C] e 1
A=Xo  AL=X A= X2 '
q=-3373x10" 1" Al = 1434 x10° A2 = —1.896 x 10°

Solution of the problem 11.47

mitialdata  U:=22010°0 o _eeciom2 A=2  0—oo01

Capacitance of two-wire Co = m-g0 CO = 5258 x 10~ 12

line, Fim ' | (d—I‘O) .

n
10
The line charge per unit T = CO0-U T =1.157 x 10—6
length, C/m | '
El(x) == k

Electric intensity
components from left
and right wires, T

respectively E2(x) = 21-€0-]0.5d — x|

21-0-(0.5d + x)

Electric field intensity E against[]
E(x) == (E1(x) + E2(x))-(®(x) - D (x - 0.5-d +10)) ...
+(B1(x) - E2(x))(®(x - 0.5-d — 10))

Maxil.nu.m va].ues of the Emax = E(0.5-d — 10)
electric intensity, V/im

Emax = 2.089 x 10°



E(x) a)

0 0.5 1 1.5 2 2.5 3

110 / b) The same

=
dependence as a),
| m— however, in interval

6 / of x from 0.9m to

-1-10
/ 1.1 m.
100

0.9 0.95 1 1.05

Solution of the problem 11.48

o 3 —9.10° _
FL= 5100 R 2100 0 ggeo 12
Initial data . L
dl2 =3 d23 =2 0 =001

NWA

hy =5 hy =7 hy =6 QRIGIN,. = 1

Distance al2 := J(hl - h2)2 + d122 al2 =3.606
between wires, > 5
m al3 = j(hl —h3)” + (d12 + d23) al3 = 5.099

03 = j (hg - h3)” + d23° 03 = 2.236



b12 = j(hl +hy)® +d12° b12 = 12.369

Distance between

wires and their

b13 := j(hl +h3)®+(d12+d23)°  bI3 = 12,083

copies, M
b23 1= (g + h3)? + 4232 b23 = 13.153
Potential =13 1 2-h;
coefficients, m/F ) - Qj,j-= el ‘In 0
o] 2= : .ln(blz) 1 1 (bl?)) 1 | (b23)
> (0 = ‘In (04 = ‘In
210 al2 1,3 270-£0 al3 2,3 27060 03
sl o3,1 = 013 a3,2= a2 3

1241 x 101 2214 % 10" 155 x 10'°
o=|2214%x10" 1301 x10"" 3.183 x 10'°

155 % 100 3.183 x 10'° 1274 x 10!

The first Ol=0 ¢2:=0 ¢3:=0 11:=0 12:=0 ©3:=0

approximation )
Given

E quation system

¢l=oaq 1-tl+oaq 212+07,373

The first group of
Maxwell's formulae

02=aq 1l +0ay 212+ 0 313

03 =aq 31l +0y 312+03 313

A dditional conditions ¢l — ¢2 = El $3 = E2 tl+12=0

Solution of the equation X = Find(d)l , 02,03 ,11,12 ,‘C3)
system: ¢ [V], ©[C/m]



2.872 x 10°
Ancwers 2128 x 10°
o | 2% 10°
2529 x 107
2529%10°°
1.895 x 1075
M atrix of capacitive 1
coefficients, F/m B:=a
837x 1012 —1252x 102 —7.057x 10”13
B=|_1252x10 2 8372x10" 2 _—194x10 2
7057 x 1072 —194x 102 8422 x 10712
Capacitances, F/m koe1.3 {13
3
Gi.k = —Bik Cii= Z Bik
k=1
6413 x 10712 125210712 7057 x 10713
C=|1252x10 2 518x10" % 194x10 "2
7057 %1073 194x107"% 5777 x 10712



