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4.1.1, Find the electric field in the region x = U 4.14. Repeat Problem 4.1.3 with a surface charge
E=2u, +2u, Vim in the region v < ), There is no density p, = L5 Char,

surface charge density. 4. L5, Find the magnetic flux density m the regron .y =

0if B > du, + du, T in the region x < 0. The surface

"
currem equals zero.
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J.1.2. Repemt Problem 4,11 with a surface charge
density p. = 1 Cim’™. 4.1.6. Repeat Problem 4.1.53 ot the surfuce currem
. : density J; = (Yu, + Yha, ) Alm.
4.1.3. Find the electric fiekt in the region x = (. Tydy 2 3
There is no surface charge density. The magnitude of 4.1.7. Cun the indicated electric field exist” If nol
the electric field 15 3 Vim sugaest how an sddditional elecirie field will permut the
existence ol s feld,
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4.10  Problems

431 Find the potential dhstribution Vird by solving
Laplace’s equation analvtically for the regmion berween two
concentric hollow spheres (sphencal copacitor). Apply 4
spherical coordingte sysiem with the following boundary
condiions: V=0 r=aund V=V, st r=b Stmplity
the calculation with synumnetry arguments.

43.2. Find the capacitance € of the spherical capagi-
tor in Problem 4.3.1.

433, Find the potential distribution Vith by solving
Laplace s equation analvtically for the region between
wo hollow coaxial cones. A potental V =V, is ps-
sumed at O =& and V=0 a0 = =7 — 8. The
vertices of the cones are nsulated at 5 = U, Simplify
Ahe caleulution with symmetry argumenis,

434. Find the potential V(x) in the region D < ¢ < |
isfying the boundary conditions W) = 3 and

4.3.5. Find the potential V(1) in the region 0 << ¢ < 2

il the electrie hield is normal with & constant value
E.=4

4.%6. Find the potential Viv in the regon
D<x<1. Assume that u charge distribured
unifornily there has a density p, = —4e. The potential
satisties the boundary  conditions: Vil = 3 and
Vil =)

437, Find the nommal  electric lield Egx) in
Problem 43,6,

4.3.5. Find the capacitunce C, of unnt fength of the
cvhindrical capacilor—two long concentric cvlinders
with tiada e and & (b > a). The boundary conditions
for the potential are Vip = a) = V,and Vip = b = ()

4.39. Compute using an analytical integration, the
potential Vir) at the poinl P thot is a distance r = | m
from the midpoint of a nammow finite strip that has o
length 24 = 2 m. A charge of 1C 1s distributed uni-
formly om the strip.
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4310, Repear Problem .39 with & nonuniform
charge distnbution pdz) = pll = 12°¥] where
> = (s at the midpoint of the strip.

4111 Repeat Problem 4.3.9 but compute the elec-
inc ekl Eir) instead of the potentisl.

4.3.12. Compare the numerical and analytical inte-
grations that lead 10 the potential Vi) along the 7 axis
from the charged ¢ircular loop with a diameter 2,
Uharge ()15 dhstinbuted uniformly upon the loop.
4.3.13. Compare the resulis obiained from a numeri-
cal and an analytical integration for the electric field
Ii,02) in the previows problem. Find the solution in the
lintiting case a — 0,

4.3.14, Compare the results of a pumerical and ana-
Iytical analysis for the potential Vi) along the = axis
trom the charped circular plate with a diameter X,
Charge @ 1= distributed uniformly upon the plate.



254

Roundary Value Problems Using MATLAB

4.3.15. Compare the results of o numerical and analyt-
tcal analvsis for the potential E (z) In the previous
problem. Find the solution in the himiting case g = &2,
4.3.16. Compare the results of a numencal and analyti-
cal unalysis for the potential V{(2) between two parallel
dises (1) << £ <2 ¢) that have a large enough radius a such
that the electric field s constmuned (0 be entirely be-
pween them, This implies that the fringing ficlds are ne-
ghected. The boundary conditions are V01 = 0 il
Vie) = V. Find the normal electne feld E,, the flux den-
sity D, il the surface charge density p, on both plates.
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4.5.1. For the indicated boundary conditions thit are
specified in the figure, tind the potential distribution
Vi, ¥) within the enclosed negion by solving
Laplace’s equation and expanding one boundary con-
dition in o Fourier series expansion,
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V=1 v
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=

4.5.2. Find the potential within the channel given in
Problem 4.5.1 using the boundary conditions at
2= () x = a and v = e as stated there. The bound-
ary condition a1 y = 0 is given as E = E;u, where E,
15 A constant. -

4.5.3. Find the potential within the channel given in
Prohlem 4.5.1 using the boundary conditions at x = (),
v = o, and ¥ = o= as stated there. The boundary condi-
tion . y=0is: V=4V, for 0 <x < /) and
V= —V¥,lora2) <x<a,

4.54. Find the components of the electnc held
(£, E,) in Problem 45,3,

4.5.5. Pl the expression for a potential V = V), Loa)
that describes the potential varation i the region
D>=x>a

4.5.6. Fimnd the potential distribution Vix, v) in the ce-
gion v = (), Becanse of the periodicity of the boundary
condition, expund boundary in a Fourier senes. This
problem models a VLS circunt where conductors are
implanted on an insulating material. The thickness of
the metal strip can be neglected.
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4.5,7. For the indicated boundary conditions that are
specified in the figure, find the potenial distribution
Vix, v} within the enclimed region by solving
Laplace’s equation. Plot the potential distribution
fa=1m,V,=23V)
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