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~—  _Problem 3: Waves . .

Consider an electromagnetlc wave propagatmg In a vacuum where there are no charges or
electric currents, Wlth elec’mc field of E(z t) = Egellkz-ot)z

Show that three of Maxwell’s equations can be combined to give V 2F = Mofogp: for a

_ region with no charges or electric curr ents. Show that thr ce of Maxwell’s equations can -
also lead to an analogous equation for the magnetic field B Hint: Start by calculating
V x (V x E). [2 points] . '

\é In the equatlon for E (z t) how are w and k lelated t0 and 607 VV hat is the equation
957 7 for B (z, t) of the electromagnetlc Wave7 Be explicit about how the amplitude, direction
_and phase of B are related to. those of E [3 pomts] '

3 N oW suppose the wave propagates from vacuum into a dlelectuc ma‘cenal w1th permlt—

favity of ¢ = Keg, where k is a positive constant. Assuming a normal anglo of incidence
_ at the vacuum/dielectric interface, calculate the amplitude of the electric field in the
dxelectnc materlal Express your answer in terms of Ey and x. [3 pomts] '

\'/li. Whatfractmn of the 1nc1dent energy is transmlttod across the boundary? [2 points]
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