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When both the source and the observer stand still on the earth, the observer hears a sound with
a frequency of f,, a wavelength of Ao and thus a sound speed of v = A4 fo. When the observer
moves, with a speed of vy, towards the source which keeps still on the earth, does the sounded
frequency f* become ? What does the wavelength become ? (15 4 )

Sunlight (500~700nm) is incident normally on a film of oil (refractive index n=1.2) on water
(n=1.33). In the reflected light, 544nm is missing and 680nm is enhanced. (a) What is the
minimum thickness of the film? (b) What other visible wavelengths experience either

constructive or destructive interference ? (15 %)

(@) Which wave can be transmitted in the vacuum environment: sound wave, radio wave,
seismic wave or supersonic wave ? (b) Could the refractive index n of a material medium be
smaller than 1? Why ? (10 4 )
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