SOUND


PHYSICS 122

 1. How long would it take a sound to travel a distance of 1.00 km if the air temperature is 10oC?

 2. How far would a sound travel in 2.5 s if the air temperature is -10oC?

 3. Find the air temperature if sound travels 205 m in 0.6 s.

 4. A person yells and hears an echo 4.2 s later. If the air temperature is 5.0oC, how far is it to the reflecting surface?

 5. A man is standing in a valley that has parallel walls. He fires a rifle and hears two echoes - the first after 3.0 s and the second after 4.0 s. Find the width of the valley. DRAW A DIAGRAM TO HELP YOU.(The air temperature is 0oC)

 6. Find the wavelength of sound produced by a 400 Hz tuning fork if the air temperature is 20oC.

 7. A 500 Hz tuning fork produces a sound that travels 227 m in 0.65 s. Find the wavelength of the sound produced and the air temperature.

 8. Find how many complete waves a tuning fork having a frequency of 256 Hz will make in 2.6 s, if the air temperature is 20oC.

 9. For a person to be able to hear a distinct echo, they must have at least a 0.10 s time delay between sounds. If the air temperature is -20oC, how far must the person be from a wall before they hear an echo?

10. A common way to measure the distance from yourself to a lightning strike is to count after you see the flash until you hear the thunder. If you hear the thunder 4.5 s after you see the flash, how far away did the lightning strike (assume the air temperature is 20oC)?

11. Sound travels more quickly in steel than in air. If a person places one ear on a railway track and hears the sound of a train whistle 2.5 s sooner through the rail than through air, find the distance from the train to the person. Assume the speed of sound in steel to be 5030 m/s and the speed of sound in air to be 340 m/s.

12. Assume the same person was swimming and had one ear in the water and one ear out. If he heard a motor boat 1.3 s sooner in water than in air, find the distance from the person to the boat. Assume that the speed of sound in water is 1450 m/s and the speed of sound in air is 340 m/s.

13. A car horn has a frequency of 320 Hz. If the driver sounds the horn as it approaches an intersection at a speed of 25 m/s, what frequency would a person standing at the intersection hear? Assume the air temperature to be 20oC.

14. The same car as in previous question approaches the intersection and another car travelling at 

30 m/s is approaching from the other direction. What frequency would the driver of the other car hear? Same air temperature.

15. Train A and train B are on a collision course with speeds of 15 m/s and 25 m/s respectively. If train A blows its horn and the driver of train B hears a frequency of 450 Hz what frequency would driver A hear? Assume the air temperature to be 25oC.

16. A car horn has a frequency of 1000 Hz. If the car is travelling west at 30 m/s towards a jogger that is travelling west at 5.0 m/s, what frequency will the jogger hear if the car horn is blown? Assume the air temperature is 30oC.

17. An ambulance travelling west at 30 m/s has just passed a car travelling west at 25 m/s. If the siren of the ambulance has a frequency of 1000 Hz but the driver of the car hears 986 Hz, find the air temperature.

18. A car moving at 20 m/s west produces a sound having a frequency of 2000 Hz. If the driver of another car travelling west, hears a frequency of 2050 Hz, find the velocity of this car. Assume the air temperature to be 20oC. There are two possible answers-show both.

19. A bird is flying directly away from a hunter. If the bird produces a sound of frequency of 865 Hz but the hunter hears 838 Hz, find the speed of the bird if the air temperature is 18.0oC.

20. A submarine travelling 8.0 m/s is trying in vain to out run a torpedo that is travelling 14 m/s. If the sonar of the sub sends a frequency toward the torpedo of 40,000 Hz, what frequency will the reflected sound from the torpedo have? Assume the speed of sound in water is 1450 m/s.

21. An aircraft carrier is travelling with a speed of 13.0 m/s and a jet is launched from the deck with a speed of 67.0 m/s. The jet engine produces a frequency of 1550 Hz. What frequency would the deck-hands hears as the jet lifted off? Assume the air temperature to be 30oC.

.22. An open tube, 24.0 cm long and 3.0 cm in diameter, resonates with a tuning fork when the air temperature is 20oC. Find the frequency of the tuning fork.

23. An organist plays a note on the organ having a frequency of 512 Hz. If a closed tube with a diameter of 4.0 cm resonates with the note, find the length of the tube if the air temperature is 25oC.

24. An open tube, 25.0 cm long and 2.5 cm in diameter, resonates with a frequency 645 Hz tuning fork. Find the air temperature.

25. A flautist blows over a closed tube, 16.5 cm long and 3.0 cm in diameter at the same time as a pianist hits a key on the piano having a frequency of 512 Hz. If the air temperature is 24oC, find the number of beats observed.

26. A string 100 cm long vibrates with a frequency of 500 Hz when its tension is 100 N. If the string's tension was increased to 120 N and its length was decreased to 80 cm that would its new frequency be?

27. A string 70 cm long, diameter 1.5 mm, has a density of 7.3 g/cm3 has a frequency of 256 Hz. If the frequency of a similar aluminum string, 50 cm long, was 800 Hz, what is the diameter of the aluminum string. The density of aluminum is 2.7 g/cm3.

28. If a steel string, density 7.5 g/cm3, and an identical nylon string, density 2.5 g/cm3, were plucked together, which string would vibrate faster. If the frequency of the steel string is 500 Hz what is the frequency of the nylon string?.

29. Huey, Duey, and Louis are riding their bikes eastward at 8.0 m/s, 12.0 m/s, and 15 m/s respectively. Louis is leading and Huey is trailing Duey. If Huey honks his horn, frequency of 768 Hz, find the frequency that each duck will hear. Assume the air temperature to be 25oC.

30. While driving to work at 15 m/s, a woman notices a policecar approaching from behind and passing her. The woman heard the frequency of the policecar as 508 Hz as it approached and 493 Hz after it passed her. If the air temperature was 14.2oC, find the speed of the policecar.

31. A torpedo approaches a stationary submarine at 20 m/s. If the sub sends out a sonar signal with a frequency of 50,000 Hz what frequency will return from the torpedo. The speed of sound in water is 1450 m/s.

32. A stationary sub sends out a frequency of 50,000 Hz towards an approaching torpedo. If the return signal has a frequency of 50,200 Hz, what is the speed of the torpedo? The speed of sound in water is 1450 m/s.

33. A man yells down a wishing well and hears his echo 4.8 s later. If the air temperature is 15oC, how deep is the well? Assume the air in the well is at a constant temperature.

34. A string 100 cm long is under a tension of 500 N and produces a frequency of 800 Hz. What tension would produce the same frequency if the length was increased to 120 cm?

35. The threshold of pain is about 120 dB. What is the sound intensity corresponding to this intensity level?

36. Convert the following intensity levels to intensity:

a. 1(10-8     b. 5(10-3     c. 6.4(10-3     d. 5.2(10-4
37. A string 100 cm long vibrates with a frequency of 1024 Hz when its diameter is 1.5 mm. What string diameter would be necessary to keep the frequency the same if the length were shortened to 80 cm?

38. When the air temperature is 15oC, a 512 Hz tuning fork resonates with a closed tube. If the diameter of the tube is 2.4 cm, what is its length?

39. If the air temperature in the previous question were to rise to 25oC, find the frequency of the tuning fork that would resonate with the tube and the number of beats that would be heard if the 512 Hz tuning fork were sounded at the same time.

40. Larry is standing at center field of a football field. Moe is at the goal line on a motorcycle travelling toward Larry at 20 m/s. Curly is at the other goal line on a motorcycle travelling toward Larry. If Larry hears 5 beats/s when the horns of the motorcycles are blown, find the speed of Curly's motorcycle. Both motorcycles produce the same frequency of 500 Hz. The air temperature is  20(C (there are two possible answers to the question).                
