
Waves and Sound - Outline 

1. Distinguish local particle vibrations from overall wave motion. 

2. Label the parts of a wave. 

3. Interpret waveforms of transverse and longitudinal waves. 

4. Apply the relationship among wave speed, frequency, and wavelength to solve problems. 

5. Relate energy and amplitude. 

6. Apply the superposition principle.  

7. Differentiate between constructive and destructive interference. 

8. Predict when a reflected wave will be inverted. 

9. Predict whether specific traveling waves will produce a standing wave.  

10. Identify nodes and antinodes of a standing wave 

11. Explain how sound waves are produced. 

12. Relate frequency to pitch. 

13. Compare the speed of sound in various media. 

14. Relate plane waves to spherical waves. 

15. Recognize the Doppler Effect, and determine the direction of a frequency shift when there is 

relative motion between a source and an observer. 

16. Relate intensity, decibel level, and perceived loudness. 

17. Explain why resonance occurs. 

18. Differentiate between the harmonic series of open and closed pipes. 

19. Calculate the harmonics of a vibrating string, open pipes, and closed pipes. 

20. Relate harmonics and timbre. 

21. Relate the frequency difference between two waves to the number of beats heard per second. 

 Notes 

 Wave Motion 

 

 What do Waves do?: 

 

 

 

 Medium: 

 

 

 

 Mechanical Waves: 

 

 

 

 Wave Types 

 

 Parts of a Wave: 

 

 

 

 

 

 Crest: 



 

 

 Trough: 

 

 Amplitude: 
 

 Wavelength: 

 

 

 Transverse Waves: 

 

 

 

 

 Longitudinal Waves: 

 

 

 

 

 

 Period, Frequency, and Wave Speed 

 

 Speed of a Wave: 

 

 

 

 

 

 Wave Interference 

 

 Principle of Superposition: 

 

 

 

 Constructive Interference: 

 

 

 

 Destructive Interference: 

 

 



 

 Reflection: 

 

 

 

 Fixed Boundary Reflection: 

 

 

 

 

 Free Boundary Reflection: 

 

 

 

 Standing Waves: 

 Standing Waves: 

 

 

 

 

 

 Nodes: 

 

 

 Antinodes: 

 

 

 The Production of Sound Waves: 

 How Sound Waves are Produced and What Type of Wave is Sound?: 

 

 

 

 

 Compression: 

 

 

 Rarefaction: 

 

 

 Characteristics of Sound Waves: 

 Human Frequency Range for Sound: 

 

 Infrasonic Waves: 

 

 

 Ultrasonic Waves: 

 



 Pitch: 

 

 

 Medium and Speed of Sound: 

 

 

 Doppler Effect: 

 

 

 

 

 

 

 

 Sound Intensity: 

 Intensity: 

 

 

 

 Decibel: 

 

 

 

 

 Forced Vibrations and Resonance: 

 Forced Vibration 

 

 

 Natural Frequency: 

 

 

 Resonance: 

 

 

 

 

 

 Harmonics – Standing Waves on a Vibrating String: 

 Factors that Affect the Speed of Sound on a String: 

 

 

 Fundamental Frequency (1
st
 Harmonic): 

 

 

 Harmonic Series: 

 

 



 Harmonics – Standing Waves in an Air Column: 

 Pipes Open at Both Ends 

 

 

 

 

 

 

 Pipes with One End Closed: 

 

 

 

 

 

 

 Quality of Sound - Timbre: 

 

 

 

 

 

 

 Beats: 

 

 

 

 

 

 Sample/Practice Problems 
  

A. Waves and Vibrations 

 



 

 

 

 



 

B. Sound 

 



 

 

C. Sound Waves  - Blue Study Guide, page 67 

D. Doppler Effect 

 

E. Resonance 

 
 



F. Harmonics – Blue Study Guide, page 69 

 

G. Beats 

 
 

Homework: 

I. On Webpage - See Handout: Interference of Two Waves 

 

 


