Waves Problem Set
1. Consider the minute hand on a clock. (a) Compute the frequency of its motion in cycles per second. State your answer to three significant digits. (b) Do the same for the hour hand.
2. Label the situations as under damped, over damped, or critically damped:
a. The shock absorbers on your bike minimize the vibration from the road, but you still feel them
b. You push open a swinging door and when you release it, it swings back in place quickly but doesn’t swing back the other way.
c. You push open a swinging door and when you release it, it very slowly swings back in place and stays there.
3. Many children are lined up at an ice cream stand. If the child at the back pushes the child in front of him, and she in turn pushes the child in front of her, and so on, will they create a transverse or longitudinal wave in the line? Explain.
4. When sports spectators do "the wave," are they making a transverse or longitudinal wave? Explain.
5. Suppose a wave is moving along a chain at 10 m/s. Does that mean each link of the chain moves at 10 m/s? Explain.
6. Define superposition.
7. You send a wave pulse along a string towards the wall the string is tied to.  Describe the pulse that returns to you.
8. You send a wave pulse along a rope floating on top of a lake (the end is floating free).  Describe the pulse that returns to you.
9. Draw a picture of the third harmonic.
10. Radio waves all travel through space at the same speed. If an AM station broadcasts at a frequency 7×105 Hz and an FM station broadcasts at 90.3×106 Hz, which station's radio waves have the longer wavelength? 
11. You have two strings of different linear densities tied together and stretched end-to-end between a pair of supports. What happens to the speed of a wave that passes from the more dense string to the less dense one?
12. In a foggy harbor, a tugboat sounds its foghorn. Bobbie stands on shore, 7.5×102 m away. The foghorn's sound wave completes 1.1×103 cycles on its way to Bobbie. What is the wavelength of the sound wave?
13. A wave has a frequency of 575 Hz. What is its period?
14. If 12 wave crests pass you in 26 seconds as you bob in the ocean, what is the frequency of the waves?
15. An important wavelength of radiation used in radio astronomy is 21.1 cm. (This wavelength of radiation is emitted by excited neutral hydrogen atoms.) This radiation travels at the speed of light, 3.00×108 m/s. Compute the frequency of this radio wave.
16. A wave has a speed of 351 m/s and a wavelength of 2.4000023468268648meters. What is its period?
17. Suppose you are standing on a boat in the ocean looking out at a person swimming in the water. The waves swell under your boat at a frequency of 0.80 Hz, while traveling with a wave speed of 1.5 meters per second. At any given moment, you count that there are exactly 6 complete waves between you and the swimmer. How far away is the swimmer? 
18. Two waves travel in the same medium at the same speed. One wave has frequency 5.72×105 Hz and wavelength 0.533 m. The other wave has frequency 6.13×105 Hz. What is the second wave's wavelength?

