
Physics 1A 
Problem Set 30 - Reading Guide 
Waves (Chapter 25, pages 490-506) 
Directions: Answer the questions below on a separate sheet of paper.  Use complete sentences and 
draw diagrams of a reasonable size where appropriate. 
 
Part 1: Before you read: 
Both sound and light are wave phenomena.  Understanding wave behavior is the key to 
understanding such interesting phenomena as rainbows, echos, tsunamis, eyeglasses and the 
Tacoma Narrows bridge collapse.  Below list 3 sound, light or wave behaviors that you would 
like to learn more about. 
 
Part 2: While you read 

1. Vibrations create waves.  Give an example of a situation where a wave is created by a 
vibration. 

2. Draw a diagram of a wave.  Label the crest, trough, amplitude and wavelength of the 
wave 

3. What is the mathematical relationship between wavelength, frequency and wave speed? 
4. In what units is frequency measured?  What are the frequencies of AM radio stations?  

FM radio stations?  
5. When a water wave moves through a quiet pond, what is actually moving? 
6. Describe two ways  that you can measure the speed of a wave 
7. What is the speed of sound in air?   
8. Draw a transverse wave.  How does the motion of the individual particles compare with 

the motion of the wave itself? 
9. Draw a longitudinal wave.  How does the motion of the individual particles compare with 

the motion of the wave itself? 
10. What is constructive interference?  Draw a diagram that represents this phenomena. 
11. What is destructive interference?  Draw a diagram that represents this phenomena. 
12. What is a standing wave?  Draw a diagram of a standing wave.  Identify the nodes and 

antinodes. 
13. Draw a diagram that illustrates the Doppler effect (picture says it all….) 
14. A train leaves a station sounding it’s horn.  You are standing in front of the train, your 

friend stands behind the train.  Who will hear a higher frequency?   
15. What happens when a supersonic aircraft travels at exactly the speed of sound? 
16. What is a sonic boom? 
17. Why does one person in location A hear a sonic boom at one time and another person at 

location A hears it at a later time? 
 
Part 3: After You Read 

18. While watching ocean waves at the doc of the bay, Otis notices that 10 waves pass 
beneath him in 30 seconds.  He also notices that the crests of the successive waves 
exactly coincide with the posts that are 5 meters apart.  What are the period, frequency , 
wavelength and speed of the ocean waves?  

19. On a piano, middle C has a frequency of 261.6Hz.  What is the wavelength of this note? 
20. Marlene reads on her microwave that the frequency is 2450 MHz.  She puts a long flat 

bar of chocolate inside her microwave and notices that the chocolate does not melt 
evenly, every 6 cm is a patch of melted chocolate.  She knows that microwaves are a 
form of light wave.  Use this information to calculate the speed of light.  

21. What wave concepts did you need to apply in answering the question above? 
 
 


