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1. As usual, you have really bad seats at the ballpark.  Wondering, as you do, how far you are from home plate, you watch and wait with a stopwatch in hand.  When your favorite player, Santa’s Little Helper, swings, you see the bat connect with the ball and begin keeping time.  You hear the sound of the bat striking the ball 0.45 seconds later.  Approximately how far from home plate are you?  Assume the speed of sound is 340 m/s in the ballpark. (153 m) 

2. A pebble is dropped into a well and 2.5 seconds later a physics student next to the well hears a splash. Approximately, how deep is the well? Assume a speed of sound of 340 m/s. Hint: the distance the pebble must fall is the distance that the sound must travel. (approx 28 meters deep)
3. As a truck traveling at 96 km/hr approaches and passes a person standing along the highway taking pictures of all the wildflowers, the driver sounds the horn. If the horn has a frequency of 400 Hz, what are the frequencies observed by the photographer (a) as the truck approaches (434 Hz) and (b) after the truck has passed? (371 Hz)
4. As a car driver traveling 96 km/hr approaches and passes a truck driver standing along the highway (taking pics of wildflowers), the truck driver sounds an air horn that has a frequency of 400 Hz.  What are the frequencies observed by the car driver (a) as she approaches the air horn, (431 Hz) and (b) as she passes the air horn? (369 Hz)
5. A fire engine has a siren with a frequency of 1000 Hz. The engine is hurtling down the street at 25 m/s in the direction of a pedestrian standing on the curb. Assuming the speed of sound in air is 340 m/s, a) what is the frequency of the siren heard by the pedestrian as the engine approaches? b) What is the frequency heard by the same pedestrian once the engine has passed by? (1079 Hz and 932 Hz) 
6. A speaker at a rock concert registers 110 decibels at a distance of 4 meters. (a) What is the power output of the speaker?  (20.1 W) (b) What is the decibel level 2 meters from the speaker? (116 dB)

7. Blue whales are the loudest creatures; they can emit sound waves with an intensity of 3.0 x 10-3 W/m2, measured 4.0 m from its source.  (a) What power is associated with the sound wave?  (0.60 W) (b) What is the decibel level at this location? (95 dB)

8. A powerful firecracker is tossed into the air and explodes 5 m. from a person walking nearby. The peak sound power generated by the explosion is 16 W. (a) What is the intensity of the sound that enters the person’s ear? (b) What does this register in decibels? (0.051 W/m2, 107 dB)
9. Light wave travel nearly 1 million times faster than sound waves in air.  With this in mind, (a) explain how the distance to a lightening bolt can be determined by counting the seconds between the flash and the sound of thunder, and (b) Estimate how far away a lightening bolt is from an observer who counts 2.3 seconds between flash and thunder, assuming the speed of sound in air is 340 m/s. (782 m)
10. As usual, you have really bad seats at the ballpark.  Wondering, as you do, how far you are from home plate, you watch and wait with a stopwatch in hand.  When your favorite player Battaboy swings, you see the bat connect with the ball and begin keeping time.  You hear the sound of the bat striking the ball 0.45 seconds later.  Approximately how far from home plate are you?  Assume the speed of sound is 340 m/s in the ballpark. (153 m)
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11. An alphorn behaves like a pipe with one end closed. If the frequency of the fifteenth harmonic is 26.7 Hz., how long is the alphorn? Assume a speed of sound in air that is 334 m/s.  (47.7 m)
12. An open tube resonator is 0.33 m long.  What are the first three frequencies that will cause this tube to resonate?  Assume the speed of sound is 340 m/s.  (515 Hz, 1030 Hz, 1545 Hz)
13. A closed tube resonator is 0.45 m long.  What are the first three frequencies that will cause this tube to resonate?  Assume the speed of sound is 340 m/s. (189 Hz, 567 Hz, 944 Hz)
14. A 440-Hz tuning fork held close to the opening of an open tube resonator that is 0.38 m causes the tube to resonate at this frequency.  Assuming this is the fundamental frequency (first harmonic) for the tube, what is the speed of sound in air?  (334 m/s)
Pre-AP Sound Homework
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