Electromagnetic Theory (1)

HW#4 - Solution- Dr. Gassem Alzoubi

Problem 3.15: A rectangular pipe, running parallel to the z-axis (from e to +00),

has three grounded metal
sndes aty=0,y=a,and x = 0. The fourth side, at x = b, is maintained at a specifi

ed potential Vy(y).
(a) Develop a general formula for the potential inside the pipe.

(b) Find the potential explicitly, for the case Vo(y) = Vo (a constant).
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Problem 3.18: (b) Find the potential inside and outside a spherical shell that carries a uniform surface

charge a.

Z Aerlp teo)
N(rg)= e

z f Ccss)
C=vo +1

Yl.
€.cs
(¢)
A

=l 0{‘( y:/ﬁ‘

G5
To

/X&(H') f -—LAUK fL A

L/O

FR o

’ | | zl‘!‘
| ' ¢ A
| = = 8 -
Vo (e=R) = N (r=k)  =DAR= ;%4 = 8 =

roR

~—()

05,/

D

LA R fcj 6/

Ae R ((—P‘J(J)(
=> Zo ¢ - . aﬂ/
00’ - - °£U
f C/A @L.-'((’“) P(, + LA‘(, R /L}
¢
(=° 0—/ ‘
A TR TP S
S AR fe l./L J n 51h90Z9
¢Loo ) - 03/2,, ;) W \éflj ¥, ¢ ,/{-c
9.(4—!} (f o o
5" A R o e
(,Z/o N P (Lc*l)f ‘?L 6)(, Gup = —i-f- ! ¢
L=V L/ﬁ—) = | 0[9
20 +] ” g 6>(,/ <ty 9
/ - = o
R 6{ (9-(”“) :z:'! % 3



290 R )
A( - ( ﬁi (¢ts) Swﬁe/éa
2%, f( J
A
- Jo | g P, (&49} 6, (550J51w0
24, ¢~
do __2—-——- ﬁLlo V) L # “
SPTN S
‘o Ov\ﬁ AO w\/lvc J o = —-——-——-
Aoeo = 0:1_6 ) r< K
v(vie) = 2o

- 2 Y 12

| ‘fw‘“(,\)

/\l ow M“v\j & - 1/(4 ’(10‘0

\ Q / v KR
=D Tzt R
- K
J(v16) 0 _Gi y r >/
| y -




|
[

/( Problem 3.1.:7

The potential at the surface of a sphere is given by V, (0) = k cos (360) where kis some constant. Find the potential

inside and outside the sphere, as well as the surface charge density a() on the sphere, (Assume that there is no
charge inside or outside of the sphere.)
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Problem 3.24: Solve Laplace’s equation by separation of variables in cylindrical coordinates, assuming there is
no dependence on z (cylindrical symmetry). [Make sure you find all solutions to the radial equation; in
particular, your result must accommodate the case of an infinite line charge, for which (of course) we already

know the answer.] o '
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| Problem 3.26

Charge density 0(@) = asin(5@) (where ais a constant) is glued over the surface of an infinite cylinder of radius R.
Find the potential inside and outside the cylinder. [Use your result from Prob. 3.24.]
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