32.15 * An electromagnetic wave with frequency 5.70 X 104 Hz
propagates with a speed of 2.17 X 10® m/s in a certain piece of
glass. Find (a) the wavelength of the wave in the glass; (b) the
wavelength of a wave of the same frequency propagating in air;
(¢) the index of refraction n of the glass for an electfomagnetic
wave with this frequency; (d) the dielectric constant for glass at
this frequency, assuming that the relative permeability is unity.

32.24 - Television Broadcasting. Public television station
KQED in San Francisco broadcasts a sinusoidal radio signal at a
power of 777 kW. Assume that the wave spreads out uniformly
into a hemisphere above the ground. At a home 5.00 km away
from the antenna, (a) what average pressure does this wave exert
on a totally reflecting surface, (b) what are the amplitudes of the
electric and magnetic fields of the wave, and (c) what is the aver-
age density of the energy this wave carries? (d) For the energy
density in part (c), what percentage is due to the electric field and
what percentage is due to the magnetic field?

3241 - CALC CP A cylinglrical conductor with a circular cross
section has a radius a and a resistivity p and carries a constgnt
current /. () What are the magnitude and direction f)f the electric-
field vector E at a point just inside the wire at a distance a fr(?m
the axis? (b) What are the magnitude and direction of the Ipagnetlc—
field vector B at the same point? (¢) What are the magnltude' and
direction of the Poynting vector S at the same point? (The direc-
tion of S is the direction in which electromagnetic energy flqws
into or out of the conductor.) (d) Use the result in part (c) to find
the rate of flow of energy into the volume occupied by a length [
of the conductor. (Hint: Integrate S over the surface of this volume..)
Compare your result to the rate of generation of therm.al energy in
the same volume. Discuss why the energy dissipated 1n a current-
carrying conductor, due to its resistance, can be thought of as
entering through the cylindrical sides of the conductor. ‘

32.42 e CP A circular wire loop has a radius of 7.50 cm. A sinu-
soidal electromagnetic plane wave traveling in air passes through
the loop, with the direction of the magnet?c fielq of the wave per-
pendicular to the plane of the loop. The intensity of the wave at
the location of the loop is 0.0275 W/m?, and the wavelength of the
wave is 6.90 m. What is the maximum emf induced in the loop?



