PHYS 100C, Midterm exam. Wed., May 5™ 10:00AM-10:50AM

1. a) From energy conservation considerations, find the power-law scaling dependence of
time-average E and B fields of a spherically symmetrical wave in vacuum, on a distance R
from the source.
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b) Write a general expression for E (x,y,z,t) and B (x,y,z,t) of a planar monochromatic wave
with wavelength A and amplitude Eq polarized along (0, 1, 1) direction in y-z plane and
propagating (in vacuum) along x direction.
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2. a) For shallow gravity water waves group velocity is

gi
Ugroup = E

where A is wavelength and g is a gravitational field strength. Find the ratio of phase and
group velocities, —Zh%e
Vgroup
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b) Do the same for capillary waves, for which

v = —_—
group p A

where o is the surface tension and p is the liquid density (both are constants, naturally).



3. Rectangular waveguide has dimensions a=0.25 mm and b=0.20 mm.
a) List all TE;,, modes excited by EM wave with wavelength A=0.21 mm.
b) What range of wavelengths will excite three and only three modes?
(Hint: if you are clever enough, you will not need the value for speed of light, c, in these
calculations)
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