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Exam #1
Physics 248
February 18, 2004

Each problem is worth 25 points

Problem | Score




1. Three stars are shown. Light of wavelength A4 is emitted from point Py on the surface
of star A along the path labelled “1%, and arrives at the surface of star H at Py Star
7 is equidistant from Py and Pg.

(a) Find the wavelength of the light at Fp.
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(% Light of the same wavelength at Py reaches Py via path 2. How does it's wave
length compare with the light arriving via path 17
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2. A hollow circular tube is bent into a circle of radius K. If the sound weves have velocity
v, what are the three lowest possible standing wave frequencies for sound confined to
the interior of the tube?
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3. A particle of mass m is confined by the potential enengy function V{z) = Az*/4.
[} What is the tota] energy E ns a function of the momentum p and the variables
e given aboveT
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- {b) Using the uncertainty principle, find the approximate minimum enecgy for the
I particle in this potential, 5
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4. The diagram below shows & type of interferometer known as a Michelson Interferometer,
Most likely, you have never ssen this before, bat you know how to analyze it! Waves
interfere at the detector. Changing the position of the moveable reflector by 10-%
m causes the detector to change from minimum signal to masioom signal. Think
about why, Then answer the following three questions, Use gour anawer from the first
guedbion to answer the second and thard questions, even of pou have fo guess af the
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(a) What is the wavelength of the particles?
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(b) What energy does this correspond to if the parthcles are photons?
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{c) What energy does this correspond to If the particles are electrons”
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