Waves and Sound Review

You should be able to:

· Draw and label a transverse wave

· Calculate frequency and time period

· Use the Universal Wave Equation

· Complete questions involving the speed of sound (echo, temperature, Mach)

· Draw and label a longitudinal wave

· Understand how features of a wave affect what we hear

· Label and describe parts of the ear

· Understand sound intensity and the decibel system

· Understand how waves interact with one another.

· Use standing waves to solve problems

· Use the Doppler effect equation

· Understand beats

1. Calculate the frequency and period of a tuning fork that vibrates 18000 times in 2.00 minutes

2. 30 Hz waves move along a slinky with a wavelength of 48.0 cm.  What is the speed of these waves?

3. If a wave travels at 25 m/s and has a period of 2.0 s, what is its wavelength?

4. How fast is the speed of sound if the temperature of air is –22oC?

5. A jet fighter plane is traveling with a Mach number of 3.6. What is the speed of the plane in m/s if:

a. Temperature is 0oC

b. Temperature is 15oC.

6. State the beat frequency when the following pairs of frequencies are heard together:

a. 341 Hz 
347 Hz

b. 1003 Hz
998 Hz

7. The speed of sound in a fresh-water lake is 1500 m/s. Ultrasonic sound is sent from the surface of the lake to the bottom.  The sound returns in 0.2 s.  How deep is the lake?

8. How far can sound travel in 1.5 s? (Assume temperature is 20oC)

9. A baby’s heart beats with a frequency of 2.4 Hz. What is the period of the heart beat?

10. Draw a set of two transverse waves so that Amplitude = 0.5 cm and  = 4.0 cm.

a. Find the speed of a wave in water if f = 4.0 Hz and 2.5 m

b. A periodic source of waves creates a wave of  = 3.2 cm every 0.5 s. Calculate:

i. The frequency of the wave

ii. The speed of the wave

11. In a certain standing wave pattern. The distance from one node to the next is 2.0 m.  What is the wavelength of one of the standing waves?

12. The wavelength of a certain sound is 0.3 m.  If the speed through a certain material is 240 m/s, calculate the frequency of the sound wave

13. A 50dB sound is increased in intensity 1000 times.  What is the new intensity level?

14. At 18oC and atmospheric pressure near the surface of the Earth, what is the speed of a plane traveling at Mach 0.90?

15. Ocean waves that measure 12 m from crest to adjacent crest pass by a fixed point every 2.0 s.  What is the speed of the waves?

16. The speed of a wave on a certain 4.0 m rope is 3.2 m/s.  What frequency of vibration is needed to produce a standing wave pattern with a) 3 nodes b) 8 nodes?

17. Calculate the period of each of the following motions.

a. A child while skipping jumps off the ground 80 times in 120 s.

b. A man shovels at a rate of 15 shovel fulls per minute.


Answers





150 Hz


14.4 m/s


50 m


318.8 m/s


1195.2 m/s  1227.6 m/s


a) 6 Hz  b) 5 Hz


150 m


516 m


0.42 s





a) 10 m/s  b) 0.064 m/s








12. 4.0 m


13. 800 Hz





14. 80 dB





15. 309 m/s


18. 6 m/s


17. a) 0.8 Hz  b) 2.8 Hz


18. a) 1.5 s  b) 4.0 s








