NAME PHY 424/ELE 324
Date Fall 2005—-EXAM 2

Info: There are 3 problems. Point values are indicated. Work expeditioudy. Don’'t spend too
much time on any one problem. If you have questions, please ask.
Rules

(A) You must show your work or explain your answer to receive full credit.

(B) Your find answver MUST be put in aBOX to ensure you receive full credit.

#1) Condder an infinitely long cylindrica coaxid cable which has asolid inner conductor of

radius a, and outer conductor of radius b. Theinner conductor carries a current density, J = ks?Z
which returns on the outer conductor at s=b and has magnetic susceptibility ¢, Theregionin
between the two conductorsisfilled with vacuum (40 pts).

a) Fndthemagneticfiddintheregion s£ a (8 pts).

b) Findthe magnetic fiedd intheregion a£ s £b (8 pts).



c) Determine the magentization of the inner conductor (4 pts).

d) Using what you found in (c), determine the bound volume current density and surface
current dengities for the inner conductor (10 pts).

€) Sketch B asafunction of sfor theregion from s=0 to s>>h. Show 2 curves on the same
figure, one where the inner conductor is diamagnetic and one where it is paramagnetic. In
a sentence or two compare/contrast the two curves (10 pts). Indicate their dependence on
thevaridble s.

B(9)




#2) A spherica didectric materid of radius a and didlectric constant e, contains a free-charge
densty r =r o(r/a). It is surrounded by a second didlectric of outer radius b and dielectric constant
ep. Assume e, > e, > ey, (36 points)

a) Determinethedectric fidd, E inthedidectricintermsof ce intheregion s£ a
(8 pts).

b) Determinethe dectric fidd, E inthedidectricintermsof ceintheregion a£ s£b
(8 pts).

¢) Compute the bound volume charge and surface charge dengitiesin the outer dielectric
and show that itstotal is zero (12 pts).



d) Sketchthedectric fidd asafunction of the distancer from the center of the sphere.
Make sure your sketch goesfrom r = 0 and shows the asymptotic behavior of E for

r >>b. Also, indicatethevauesof E a r = a and b (10 pts).

3) A circular hoop of radius R and charge dengity | is centered on z=0 and spinning with an
angular velocity, w. Determine the magnetic fidld, B a aheight z=z, on the z-axis. (22 points)
(Note: v =wr)



