Physics 1B o Midterm 1 Review Session spenser.science/1B-S20/

Problem 1. Spring Block System

Suppose that a spring-block system is initially at rest in its equilibrium position. Then a lump of clay, of mass m,, initially

traveling at velocity v, strikes and sticks to the block at ¢ = 0. Describe the subsequent motions, assuming the block has a
mass of my, and the spring has spring constant k.
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Problem 2. Standing Waves

When you blow air into an open organ pipe, it produces a sound with a fundamental frequency of 440 [Hz]. If you close one
end of this pipe, what is the new fundamental frequency?
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Problem 3. Physical Pendulum

A sphere of mass m and radius r is hung from the ceiling from a string of length [ = 4r. If the sphere is displaced from
equilibrium and released, what is its period of oscillations? Hint: Isphere = 2mr? /5. Hint: use the parallel axis theorem.
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Problem 4. Interference

Suppose that two speakers are separated by 5 [m] and play tones at 170 [Hz| that create standing waves. Suppose you are
standing 2 [m] from one speaker and 3 [m] from the other speaker. Describe what you hear if the speakers are displacement
antinodes. What would you hear if you were standing directly in between the speakers? The speed of sound is 340 [m/s].
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Problem 5. Diver

A diver is suspended by a cable from a boat at a depth d below the surface of Loch Ness. The diver has a density pg and a
volume V'; the cable has a radius r and a density p.. The diver thinks she sees something moving in the murky depths and
jerks the end of the cable back and forth to send transverse waves up the cable as a signal to her companions in the boat.

(a) What is the tension T'(0) in the cable where it is attached to the diver? Hint: if the diver is not accelerating, the forces
sum to zero.

(b) Calculate the tension T'(y) in the cable a distance y above the diver.

(c) If the speed of transverse waves is v(y) = /T (y)/p, for linear mass density u, how long does it take for her signal to
reach the surface?
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Problem 6. Doppler

A police car’s siren emits a sound wave with f = 300 [Hz]. The speed of sound is 340 [m/s] and the air is still. The police
car is chasing a speeding car which is moving at 35 [m/s].

(a) What are the wavelengths of the sound in front of and behind the siren if the police car is moving at 40 [m/s]?
(b) At what frequency does the speeding car hear the siren?

(¢) At what frequency does the police car hear the siren reflected from the speeding car?
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Problem 7. Brief Questions

1. What is a transverse wave? What is a longitudinal wave?
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2. Which wave travels left and which travels right? A cos(kx + wt), A cos(kx — wt).

Legt tmrvdm%; R cos (K%’rwt)
P\.’)%H? tm(\/d’m{g/" A cos(%x«mt)

3. Which has the fastest, slowest and middle speed of sound among solids, liquids, and gasses?
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4. How many decibels is a 5 [mW] speaker at 2 [m]?
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5. The wind is blowing in your face at 10 [m/s]. If the speed of sound is 343 [m/s|, how long does it take for a friend
standing 20 [m] in front of you to hear you?
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