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Laundry list for PH 317 Exam 1.  MJM   December 12, 2006

Be able to do the Hall effect problem, the finding of A from B inside and outside a long wire, the vector potential A due to a long sheet current K (B is constant above and below the sheet, perpendicular to the direction of K, and the plane of the sheet.) This implies you know how to use Ampere's law to obtain B in situations of symmetry.


You will be given Bdip = ((o/(4())[ 3r (m(r) -m r2]/r5 .

Know that Jb = curl M, and that Kb is M x n^ . For a long, uniformly magnetized bar of magnetization M, be able to find the magnetic field B inside, given that B = 0 outside the bar.

You should be able to calculate the force or torque of one dipole on another, given an orientation of the dipoles.

Given data on compass deflection vs distance of a dipole from the compass, you should be able to determine the magnetic moment of the dipole, assuming the dipole approaches the compass in the E-W direction. And if you know the dimensions of the magnetic dipole, be able to calculate its magnetization M, and if it is cylindrical, find the surface sheet current Kb in A/m.

Know that B = curl A. Be able to obtain A from B or B from A, or be able to find the current density J if given A in a situation of high symmetry.

Be able to write down Maxwell's equations.  From Maxwell's equations and B = (H, D = (E, (f = 0, J = (E, show that



(2E = (((E/(t + (((2E/(t2,

and that for a plane wave in 1-D
k2 = i ((( + (((2 ,

so that for an excellent conductor up to optical frequencies  (( >> (()



k ( ((((() exp(i(/4) = (1+i)(( ½ ((() = (1+i)/(,  where ( is the 'skin depth' .

Be able to calculate the transmission and reflection coefficients for normal incidence of a plane wave in air onto a metal or dielectric surface. For this you will need the poynting vector, B = (H, and J = (E.

Be able to make a plausibility argument for J = (E representing ohm's law, V = IR.

Be able to show that the ratio of  magnetic energy density (1/2 B2/() is much greater than the electric energy density (1/2 (E2) inside a good conductor.

Be able to show that for a travelling 1-D electromagnetic wave of electric field magnitude Eo just inside the surface of a plane conductor, the total power dissipated per unit area is ½ ((() Eo2 .

 Relaxation time (p. 393) . You should be able to write down the equation of continuity, and from this, J = (E and div E = (/(o, show that any excess free charge density on a conductor will dissipate according to (f = (fo exp(-t/(). You should be able to calculate the dielectric relaxation time (, given (o, (, and ( .

