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EE101A - Engineering Electromagnetics Midterm
1. Gauss’s Law

. TEeo
A metal sphe?e of radius R, carrying charge O, is
. surrounded by a thick concentric metal shell (inner radius a,
© outer radius b). The shell carries no net charge.

() Find the surface charge density ps at Ry, at a, and at b.
Make a rough sketch on the figure for the surface charge

. densityatR =Ry, R =aq, and R = b.
¥ - (b) Find the E-field in all 4 regions.

(c) Find the potential at the center, using infinity as a reference. Sketch the potential
versus R.
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EEI01A - Engineering Electromagnetics Midterm
2. Boundary condition

With reference to the figure below,

(@) Find E, if B, = 23 — $2 4 22 (2). &1 = 265, , = 1864, p, = 8.85 x

107" (£ ¢, = 8.85 x 10- 12 F /m.
m
(b) What angle does E 1and E 2 make with the z axis?

x-y plane

-

v = B

i {23—92)(%>

()

=
E

[ esn Emyn)]

Page 4 of 10




EEI01A — Engineering Electromagnetics Midterm
3. Faraday’s [aw

gure below is in the x-y plane and B

= ZBysinwt with By positive.,
What is the direction of 1(p or — @) for the following time points. Please justify your
answer:
(@)1=0 }
(b) wt =m/4
() wt =n/2 /"\
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4. Ampere’s Law
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An infinitely long thin conducting sheet of width w positioned along the x
direction and lying in the x-y plane as shown in the figure. It carries a surface

current density of ]; = Jo9. Find the magnetic field H at point P.
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EE101A — Engineering Electromagnetics Midterm
5. Image Method

A uniform line charge p;(C/m) of length L stands perpendicularly on a perfectly
conducting ground plane of infinite extent in free space with dielectric permittivity
€p-

(a) Find the electric field E (r,z = 0%) at the ground plane surface, where r is the
cylindrical radial coordinate shown in the figure above. See integrals in the hint

below.

(b)Find the surface charge density on the ground plane surface pg(r,z = 0%).

Hint for part (a): one or more of the following indefinite integrals may be useful.

i) f—xax—=~/x2+L2

(x2+12)1/2
i dx
— . — 2 2
i) f T = In(x + Vx? + L?)
dx X
iii) f (x2+12)3/2 ~ [2(x2+12)1/2 s £ BE
. xdx _ 1
iv) f(x2+l.2)3/2 T (x2+12)1/2
V) dtan 1
d6  cos?@
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