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Problem 1. @

Write down the point (differential) form of Gauss's Law (which is one of
Maxwell's equations) and derive the integral form of Gauss's Law starting
with the point form. Show all steps in the derivation. Do both the point and
the integral forms you have written contain the same information? If not,
why not?
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Problem 2.
Given that a current density is J= K7z 4/m* (in cylindrical coordinates) and

is formed from a uniform collection of positive charged particles moving at
constant velocity K,Z m/s, where K; and K, are constants, find:

(1) the total electrical charge contained betweenz=1andz=2,p=0and ¢
=90° r=2,andr=3, and

(2) the total current through a plane surface at z =2 bounded by ¢ =0 and ¢
=90°,andr=2 and r=3.
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Problem 3.

A charged spherical volume of radius "b", whose center is at the origin of a
spherical coordinate system contains a non-uniform volume charge density
p,= KR C/m’ where K is a constant. Draw a picture of the problem. Find
and plot the electric field intensity at R<5.
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Problem 4.

A uniformly-charged half-disk of radius "b" (ps = constant, from ¢ =0to ¢ =
180°) is located in the z = 0 plane, as shown. Set up an expression that can
be integrated to find the electric field intensity at the pointr=0,z=h. In
what vector direction is the electric field intensity jttﬂz h?

"m , ‘ rcf’dff? T’Y + h?
g AN e c(2=0)7 P5 ( )
\/\ ¥ Clm’ *dk( e (rin) W
A fs / — ey A}VMV Ql
Y a€ s 1 2 A
c = ek W?Z;&( of £k, =0
;"{”Z‘F hZ cp?é“ f‘;i) ) V=9
ZK ;t N " Q , A §4w¢)
oy S T kCeg oy
§>
. - IN
€ (72W) = L "dﬂlrﬁ‘x Vs«\f\flv + Z>Y‘d\f'd¢z
4e (r®+ + K2 Y2
r=¢ $=0
N iz oF
He x»cow\(j:m&«?“ s 2érvu b;,, N . e,
z/xaw\f\cﬁ-lh } (L‘ S/77"\(\"%/“/7 # /M
/i/ W\\ e

b

. -
EC%TK\F%S: (

4157

TN
F 10

—r

W

[ rsmi)ef +he ]MX

4*1% (v H\Y}’“ /

¢=0
7

gCr;@l%:l\S = JJ \//f’"\

Diveckin g ol o =02 hois

..."aw’l+%
d




