PH203 Lesson 11: Waves II: Superposition and Interference of Waves
Learning Objective
11.1: Explain the principle of superposition as it relates to the interference of waves.

When two or more waves traverse the same medium, the displacement of any particle of the medium is the sum of the displacements that the individual waves would give it.
11.2: Describe standing waves.
If two sinusoidal waves of the same amplitude and wavelength travel in opposite directions along a stretched string, their interference with each other produces a standing wave, called this because the wave patterns do not move left or right; the locations of the maxima and minima do not change (432)

11.3: Calculate the resonant frequencies and the positions of the nodes and antinodes for standing waves.
Resonant frequencies: [image: image1.wmf]f
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Position of nodes: 
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Position of antinodes: [image: image3.wmf]x
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11.4: Describe the change in phase angle for a traveling wave reflected at any boundary.

Any pulse that is inverted upon reflection is said to undergo a phase shift of 189 degrees or radians from the phase of the incident pulse. This means that 180 degrees or radians is added to or subtracted from the phase of the wave function (Enclosure)
Definitions
1. principle of superposition: when several effects occur simultaneously, their net effect is the sum of the individual effects (427)
2. interference: if two waves of the same wavelength and amplitude travel in the same direction along a stretched string, the superposition principle applies. We call this phenomenon of combining waves interference, and the waves are said to interfere (427)
3. (fully) destructive interference: interference where two waves completely cancel each other out and no motion is seen of the string (428)
4. (fully) constructive interference: interference that produces the greatest possible amplitude (428)
5. fundamental mode: also known as the first harmonic, it is the oscillation mode with the lowest frequency (where n = 1)(434)
6. node: places along a string that never move when two identical waves travel in opposite directions along a string (432)
7. antinode: halfway between adjacent nodes, where the amplitude of the resultant wave is a maximum; fixed location of maximum displacement (432)
8. standing wave: if two sinusoidal waves of the same amplitude and wavelength travel in opposite directions along a stretched string, their interference with each other produces a standing wave, called this because the wave patterns do not move left or right; the locations of the maxima and minima do not change (432)
9. resonance: a standing wave is produced at resonance, where for certain frequencies of many overlapping traveling waves which interfere with one another nodes and large antinodes are produced (433)
10. harmonic number: n of the nth harmonic is called the harmonic number (434)
