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Part B (50%)
1. (10 pts) Suppose that we look at a source perpendicularly through a stack of N glass parailel plates.
The source seen through is noticeably darker as more glass parallel plates are added. Assuming

negligible absorption, show that the total transmittance of the stack is 7, = (1 -R )ZN where R is the

reflectivity of each glass-air interface.
2. (10 pts) What is Babinet’s principle? Please use simple mathematics to explain it.

3. (10 pts) Write down the wave function in Euler formula of an expanding spherical wave with vacuum

wavelength of A propagating in a medium with refractive index of », +in,. Shows that the inverse

square law does not hold for such a wave. Explain why.

4. (20 pts, 4 pts each blank) Some of you have tried to make Fresnel zone plate for sound wave. If you
try to make a zone plate that will focus a plane sound wave (Vsound = 350 m/sec) to a point which is 100

cm from the zone plate and the sound wave used is 7000 Hz. The first zone radius is cm and the
second zone radius is cm. At the focal point, the loudness (equivalent to intensity of light) of
the sound is roughly times the original plane wave loudness assuming only 4 odd zones can pass

the zone plate. There are higher order focal points, the second strongest focal point is located
cm away from the zone plate. The loudness of the second strongest focal point will be roughly

times the original plane wave.




