Physics 318, Spring 2008

Problem set # 14, April 21 BApril 30

39. (dueApr 225 pm) Re-do Prob. 36 (a) and (b): find the induced
electric field usng FaradayOsaw and then the displacement

current.
40.Prob.9.19 (Apr 28)
41.Prob.9.33 (Apr 30)

42.(dueMay 02) Coaxial cable transmission line: in theclass,
weOe got the solutionsof el ectromagnetic fi elds between the
two cylindrical conducting shdls, and surface charge and
current dendties at the inner and outer conducting surface.

(a) Show tha the solutionsof surface charge o and the surface

current dendity K satisfy the continuity equation " ¥1r<+§=o

(thisisthe form of the more familiar equéion v-i+‘2—f= o for

surface charge and current). Y ou should not be surprised, since
by abiding by the continuity equation, Maxwell introduced the
displacement current, which leadsto the wave solutionsin the

first place.



(b) From the solution of B" B,# derived in the class, use the
integral form of FaradayOdaw to find the z-component of the
induced electric field E;, . between the two conducting shells
(a < s < b), assuming that thefield at the outer surface (s = b)
vanishes and ignoring theradial component of thefield.

(c) Fromthe solution of the electric potential 7 derived in the
class, find thez-component of the electrogatic field ;. by

E =-VV at the conducting surfaces.

(d) From (b) and (c), Prove that at the inner bourdary (s = a),

E, = E,,+Eg,=0. It hasto be so for a perfect conductor, since

r
E=

Q|-

(here o is the conductivity, not surface charge densty),

where o — « for a perfect conductor.



