Electromagnetism

August 17, 2006

Electricity & Magnetism Qualifier

For each problem state what system of units you are using.

1. Imagine that a spherical balloon is belng filled with a charged gas in such a way that the rate of

charge being introduced is constant; ¢ = 3% = constant. Furthermore, assume that the elasticity of the

balloon is such that the volume charge density, which you can assume to be uniform, remains constant;
p(t) = constant. For a fixed point a inside the balloon, a < R, where R is the balloon radius, calculate

the following quantities as a function of the given variables, a, R, p, and ¢:

The electric field E.

]
/(J»’)/ 3 points|] The electric potential V.
_tef [2 points] The time rate of change of E.
@) [2 points] The time rate of change of V..

Fall Qualifier 2006-1



At (2

méofssm/mlﬁt our BuusSitA surface. éag
§E -di = fuo
The enclsed Shurge > stnply
fune > jJ( Lira®y
5 3
§E-da - ‘/zg%e
E dda = Y
E (™) - ﬁ"M

(5 __ﬁ.,—}.

41 20000
TROBLEM. |
Phae 1/3

y/3 S?éwc%\



p -+ (H} AL A0
M=

PosLem |
Pree 2 oz
T order o find the ilectric f)mfmﬁhl within the ballosn, ype
Frs’{,/ weed & detwrmine e el 74‘\£/a( sulside 7ﬁ2%e. ballson.
,@WL , MMﬁ puusss’s

§E-di = pue
E §da = L p (472

E(L/n”r'z'> = Yre’p
3%,
—~
Ew(; = lagﬁ r/: .
Ze, "

3¢, 3z
= gL° R . *a
siele
= % . Z;%; (a:z.‘_‘ '(z>




fat (0
The time rabe of c/wgb of the electic feld s
£- de
At

E:ﬁﬁ&.

but” j)(—ﬁ) = (‘ons&udf/ S6 f &) =06 aud
£ =0

Fale 20006
[ZobLem /
PAGE “75



