Wave and Frequency Problems

Show your work

Background data: The approximate range of human hearing is 20 Hz to 20,000 Hz. Bats will emit sound in the ultrasonic range and the brown bat in our neighborhood emits sounds at approximately 32 kHz.

1. Calculate the wavelength of a frequency of 20 Hz with a velocity of 343 m/s. 

2. Calculate the wavelength of a frequency of 20 kHz with a velocity of 343 m/s.

3. What is the velocity of sound in air at 0° C?

4. In problem one above calculate the velocity of the sound wave if the temperature is 15° C.

5. In problem two above, calculate the velocity of the sound wave if the temperature is 22° C.

6. On a hot summer evening little brown bats are cruising for mosquitoes. The temperature is 37 C. What is the wavelength of their emissions and what will the velocity be on this evening?

7. Calculate the period of the frequency of the little brown bat.

8. What word(s) can describe the relationship between frequency and period?

9. The measured distance between the crests of an ocean wave is 12 meters and the amount of time interval between crests is 4 seconds. Determine: a) the wavelength; b) the period; c) the frequency; d) the velocity of the wave.

10. Alligators will use subsonic frequencies for communication. One such frequency has a period of 0.07 seconds. Calculate the frequency of this ‘gator’s emission. Another gator 2 km away detects that wave about 1.34 seconds later. Calculate the velocity of that wave in water.

11.  The frequency of a certain sound is 440 Hz. What is the wavelength of this sound when the air temperature is 20° C. 

12. An observer sees the flash of a skyrocket explode and hears the sound of the explosion a half second later. If the explosion occurred 15 meters from the observer, what is the air temperature?

13. A bullet has a velocity of 680 m/s hits a target 510 meters away. If the speed of sound is 340 m/s, how soon after the bullet hits the target does the sound of the shot reach the target?

14. A miner drops a stone into a mineshaft 122.5 meters deep. If the temperature is 20° C, how soon after he drops the stone does he hear the sound? 

15. The Sears building in Chicago sways back and forth with a frequency of 0.1 Hz. What is the period of the vibration?

16. An ocean wave has a length of 10meters. A wave passes a fixed location every 2 seconds. What is the speed of the wave?

17. Water waves in a lake travel at 4.5 meters in 1.8 seconds. The period of oscillation is 1.2 seconds. What is the speed of the waves and what is their frequency?

18. The AM radio broadcast band frequencies are from 550 kHz to 1710 kHz and the velocity is 300,000 Km/s. What is the range of the wavelengths for these signals?

19. The FM radio band is from 88 MHz to 108 MHz. What is the range of wavelengths for these signals? Note: the velocity is the same as above.

20. If I shout across a canyon and hears an echo 4 seconds later, what is the width of the canyon?
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