May 24,2018

Physics 1ICH Midterm #2

Problem 1: Short Answer (40 points total):
a) True or False. Since a standing wave does not travel, it is not truly a wave and do

equation. Explain your answer.
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‘l::ljo; alre ir! a store examining sunglasses displayed in a glass case. The salesperson claims that the sunglasses
e Polaroid filters. You suspect that the sunglasses are just tinted plastic. You ask to see a couple of the

sunglasses. Name two ways you could find out for sure (in the store). Explain your answer.
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Problem 1 (continued):

¢) Imagine a soa

will the rCﬂcclcdp bubble formed in air. As the bubble is just about to pop (i.e. as its thickness goes to zero),

light appear bright, dark, or neither of these? Explain your answer.
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d) A student is working with a double-slit interference experiment. Instead of using light of a single wavelength,
a light source having wavelengths of 400 nm, 500 nm and 600 nm is used. Describe the interference pattern you
would see on the screen, if any. You can assume that the light hitting the two slits is coherent and has the same
linear polarization.
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Problem 2: (30 points total)

A road tunnel leading straight through a mountain greatly amplifies tones at frequencies of 135Hz and 133,
a) Find the shortest length the tunnel can be. Ex
Note that the speed of sound is given on page 1.

plain why you know that this is indeeed the shortest lengyy,
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Problem 2 (continued)

What would be (i€

o a rock slide. _
f 135Hz or 1381

b) Su
ppose one end of the tunnel is completely closed off due t
her of the tones ©

frequency tone the
tun :
N ot ernt nel would greatly amplify now? Would eit
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Problem 3: Fourier Techniques (30 points total)

May 24, 2018 y

Consider a function defined by:
%, l\([(x):h, W o
= -Sm o
for h a constany. J b .

: G is not a trivial solution
\'2_ %) Determine the Fourier Sine series expansion of /(x) in the interval (0.L). (Note: there s no
10 this problem),
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Problem 3 (continued)
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