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Problem 1. Short problems:
(a) Give a brief derivation of the integral form of Gauss’s Law,

# [(a) Solahon starting from one of Maxwell’s equations.
— (b) Use Gauss’s Law to derive the electric potential AND the
~N-E = (o/ <. () electric field at a distance p > a from the center of an infinitely
. long cylinder of radius a carrying constant surface charge ¢ in units of
Consider  a cloged Sqﬂcﬂee S Coulombs/m?.
#Hqt bounds a volume \/ , 4 wd (¢) An individual is holding in place a charge of Q=7 Coulombs at the
/n J,eg rode (1) over V: coordinate system origin (0,0,0) in an electric field directed along the z-axis,
— S equal to E = FEyz, where Ey = 3 V/m. She now moves the charge very
S d 37‘ V-E = SJ * (pclw,g dess. slowly to the following location in Ca/rtesian coordinates: P = (z,y,2) =
Y4 €o (1,3,5). How much work did she perform?
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Problem 2. Write down or derive the Dirichlet Green’s function

v Tk G o . - i

X ,\{ 2y = /'2'_' in + 2 - _l-E <x¢ L_i for the interior of a cube of side L that is centered at the origin
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A< Problem 3. A hollow right-circular cylinder has its axis aligned with
‘ ' the z-axis, and it is cut in half along the x-z plane and half of it is discarded,
- 0 < ¢ S 'y In eylindrical coordinates, the surfaces of the remaining half-cylinder are
- the round portion at 0 < z < L, and 0 < ¢ < 7, the flat bottom and top
at 0 < p < aand z =0 or 2 = Las well as the flat planar part where the

g’ cut was made at y =0, —a <z <agand 0 < z < L.

l (a) Sketch this remaining half cylinder, write the homogeneous partial
differential equation and the separated ordinary differential equations in
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27 cylindrical coordinates, and solve for the Dirichlet Green’s function inside
—

f c L { it. Specifically, find an expression for the Dirichlet Green’s function in the
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interior of this cylinder.

. > 92 \ Q 3 (b) Now consider the following problem: All surfaces of the cylinder
19 V G - 0 - (2 —+ (’ é O except the flat top cap at z = L are held at zero potential; that top surface
?%L Df 2{0 ‘_‘-D f has a known, specified electric potential Vy(p, ¢). A single point charge Q
is placed inside at the position p = a/2, ¢ = 7/2, z = L/2. Find an
expression for the electric potential everywhere inside this half-cylinder.
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