PART A [20 points]
You are driving North along a highway at a speed v, when you hear the siren of a police car approaching
you from behind at speed v, where v, > v,. The frequency the siren emits when at rest is ;. and the
frequency that you observe is /5, where 2 > fi.

1. Write down a relation for /i in terms of v, v, i and the speed of sound in air, v.
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You are relieved that the police car is in pursuit of a different speeder when he cortimuespast-you~So 20 B\
now the police car is in front of you, still traveling North al vy, and you are following at speed v;. The
frequency that you observe is /-, where = < fa.

2. Write down a relation for £ in terms of v, v, fp and the speed otf\ound in air, v. " T
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3. v, =33 m/fs, fir= 1310 Hz and /. = 1240 Hz, what is the speed of the police car, v,, in m/s?
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ihucl\, and the hqmd has index of mfmctmn .4(). Fhe glaSb ha> mdu.x 01 mhactlon i 150, L..alcul'm
the longest visible wavelength (as measured in air) of the light for which there will be totatly destructive

interference between the rays reflected from the top and bowtom surfaces of the film. (Assume that the
visible spectrum lics between 400 and 700 nm.)
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