Sound & Wave Review 2015 Name Hr,

dea=6.50%10"m

Norange = 5.90 X 107 m 1x A student wants to compare the audio power from an explosion to that of

a chainsaw. The explosion is rated at

Ayellow = 5.70 % 107 m +70 dB with respect to the chain saw. The explosion is 200 m away. The
Ageen = 5.10x 107 m ol chainsaw is 1.5m away. A) How does the power of the explosion compare
e =4.75x 107 m @54 i to the power of the chainsaw? B) What is the intensity and the dB of the
indigo = 4.45 x 107 m ¢ hen G4 e 1 ~ explosion at 1609m away assuming no atmospheric absorption or
oioter = 4.00 x 107 m an *’E o {!} ny Pt . background noisc? C) If the atmosphere absorbs sound at 300 dB/Km and
TG W . ther(?? is 20db of background noise when will the dB due to the explosion be
zero?

Default speed of sound=3 40mfs \‘
Speed of light = 3E8 m/s
Luminosity of the sun 2.82E28 Im

The visual magnitude of an object can be found 1nten31ty of the hght when it reaches the Earth is about 5.24E-13 W/ln2 A)

24 The Crab pulsar is a rapidly rotating neutron star located inside of the

Crab Nebula which is located
Uit

using the fOIiOWinfg formula: What is the luminous flux of the star? B) How does that compare to the

- Log (lux) = 4(visual magnitude+14.2). brightness of the sun? C) When the star went nova in 1054 it could be seen
during the day with a visual magnitude -6, what was it luminous flux in
10547

3¢ Using a resonance tube and water the student determines that the closed tube resonates when its effective length is
20 cm for a frequency of 440 HZ. A) What is the speed of sound measured by the studemt? B) If the student’s %
error is close to zero what is the temperature of the room in °C? C) What is the fundamental frequency of an open
pipe with a length of 15cin in the same room?

43 Modemn sirens can reach up to 135 decibels when measured 30 m away from the siren. A) What is the power
output of the siren? B) What is the amount of energy used during a normal 5 minute running time? C) At what
distance will the sound be 50dB assuming that the atmosphere does not absorb sound and there is no background
noise? D) If the atmosphere absorbs sound at 314.0dB/Km and there is 50db of background noise when will the dB
due to the siren be zero?

5. Bob is standing outside at noon hears the Civil Defense Siren going off with a frequency of 34917 when he is standing still.
Megan is 8 times the distance away, A) What is the difference in the decibel level heard by Megan as compared to Boh? B) Bob
is moving toward the civil defense siren at 40m/s what is the frequency heard by Bob? C) Megan is moving away from the siren
at 20 m/s what is the frequency heard by Megan?

6, The distance between a Node and an Node is 5 g o of a wavelength.
g AN AR AN AN A Al
7 The wave pattern AI%\IIE%N:A%NANEU-\‘NANQN@N would use the formula £]T57] v/ [T JL

8. The speed of sound in the room at the current time is 345 n/s What is the first three harmonics for a 1.4 m closed
tube? List only audible harmonics.

9. An Iridium rod 50cm long is stretched so it vibrates at it resonance frequency while being held in the middle.
What is the resonance frequency of this rod if its Young’s Modulus is 5.28E11 and its density is 22.56 E3 kg/m3?

10. Mary is walking through the streets of downtown Tualatin and comes to an intersection where the walk signal is blinking to
stop walking, Mary thinks she is smarter than the signal though and she fries to make a fast minute run for the other side of the
street. She realizes she isa't gomg to make it when spee mg truck comlng toward her at the speed of 24 m/s is honking its horn
at the frequency of 6037 Hz, Wil ¢ Freuiniy diey ;

11, As a train pulls out of the station going 50 m/s it blasts its horn, what is the frequency heard by the train if the passengers still
at the station are hearing 384 Hz?
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