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1. Two long, steaight copper cylinders, each of radius &, and held a
distauce 20 apart, are af potentials +15 and -V, as shown. The
potential in the surrounding region can be determined from an
equivalent image problem imwlving two line charges 4X and —A.
Determine A in terms of Vy, IY R, [10]

2. A cubical box [sides of length a) consists of five metal plates,
which are welded together and grounded. The potential Vylz, 1)
on the top surface (2 = a), which is insolsted from the plates, is as
shown. Find the potential inside the box. [Suggestion: Factorize
the boundary condition Wiz, y) -~ Vir{z)r{y) using appropriate

sign functions.] [12]

3. The potentials on the surfaces of two concentric sphieres of radi
R oand 21t are given by: Ve () = Vicos# and Vi) =
Vo3 cos® @ — 1) /2, respectively. Obtain the potential Vir, 0 for: *
(i) r< A (L) r > 2R, and (i) B <r <2/ [12]

4, A thick dicleetric sphereal shell (inner and outer radii o and b,
clectrie susceptibility ¥, pre. = 0) is placed in an otherwise uni-
form cloctric field £y (a) What are the Leld-indueed charge
densities {bulk and sorface) 7 (b) Find the potential Vir, 8) in-
side the dickectric shell. (c) Determioe g, in terms of Lhe given
mquantities and write the expression in a simplified form. [17]

5, The boundary condition specificd on the & ¥ plane 5 a5 shown.
The potential V' = +V4 over a cirenlar region of radius B and
V = =¥ from radius B to /2R, Everywhere clse V' = 0. There
are no charges in the region of interest z > 0. (a) Using the
Green's function method find the potential ¥(z) at a point on
the positive z-axis. (b) Expand V(z} in powers of R/z up to
4 order. (e} Extend the result and obtain Vir, 8, ¢) for off-axis
points. {10




G ‘The potentinl 15(F, &) on the surface of a sphere of madins & is
alternalely +V) and —V; on the six segments in the upper hemi-
sphere (as shown) and -V, amd +V; (opposite sign) on the cor
responding six scgments in the lower hemisphere. Oblain bhe
first. non-zero contribution (in the series ¥, ) to the potential
Vir, &, ¢) outside the sphere. Overall constant is nol reguired.
Provide brief justification. [6]

7. A perfect diamagnetic (y,, = —1) sphere of rading a i5 coversd by
& spherieal shell {magnetic suseeptibility v, up to radivs &, and
placed in an olherwise uniform megnetic field By, (a) Determine
Ko + Ky (b) Including all contributions, obtain the component
By of the mgnetic field inside the shell at {r,8). {¢) Obtam i,

in terms of By at r= 6. [L0] [Kinag = Kqppsin 0 {'.-ﬁ’
8. The lwo boundary-value problems (i) and {ii) involving the two- 3_ V=0
dimensional Laplace equation can be mapped to cach ather by ey
appropriate change of variables. {a) Write the expressions fur the I?
solutions V{zx,y} and V(p, @) corresponding to (1) and (i), (b) ?EL;
Considering simple extensions of (i), and the mapping, obtain = S
) V=0

the polential Vip, ¢) outside a long cylinder with the boundary
condition shown in (i) (8]
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