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PHYSICS CONCEPTS

WAVES AND SOUND
1.  Transverse wave particles vibrate perpendicular to the wave direction and longitudinal wave particles vibrate parallel to the direction of the wave propagation.
2.  Sound waves are mechanical longitudinal waves.  Light waves are electromagnetic transverse waves.
3.  The speed of a wave depends only on the properties of the medium.
4.  The energy of a wave is directly proportional to the square of the amplitude.
5.  The intensity of sound is inversely proportional to the distance.
6.  Superposition Principle:  When two or more waves exist simultaneously in the same medium, the resultant amplitude at any point is the algebraic sum of the amplitudes of each wave.
7.  The harmonics produced in open pipes are similar to those produced in strings.  The fundamental occurs when the length of the pipe (or string) equals (1/2) λ.
8.  The fundamental on a closed pope occurs when the length of the pipe equals (1/4) λ.  Only the off harmonics are possible for a closed pipe.
9.  Whenever two waves exist simultaneously I the same medium and they are nearly at the same frequency, beats are set up.
[bookmark: _GoBack]10.  The Doppler Effect is the apparent change in frequency of a source of sound when there is relative motion of the source and the listener.
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MECHANICAL WAVES AND SOUND

BIG IDEA 6: Waves can transfer energy and momentum from one location to another without the

permanent transfer of mass and serve as a mathematical model for the description of other phenomen:
6.A.1.1: | can use a visual representation to construct an explanation of the distinction between transverse
and longitudinal waves by focusing on the vibration that generates the wave. [SP 6.2]

6.A.1.2: | can describe representations of transverse and longitudinal waves. [SP 1.2

6.A.2.1:1 can describe sound in terms of transfer of energy and momentum in a medium and relate the
concepts to everyday examples. [SP 6.4, 7.2]:

6.A.3.1:1 can use graphical representation of a periodic mecha
wave. [SP 1.4]

: ely how the energy carried by a sound wave relates to the
de of the wave, and/or apply this concept to a real-world example. [SP 6.4]

6.B.1.1: I can use a graphical representation of a periodic mechanical wave (position versus time) to
determine the period and frequency of the wave and describe how a change in the frequency would modify
features of the representation. [SP 1.4, 2.2]

6.B.2.1: I can use a visual representation of a periodic mechanical wave to determine wavelength of the wave.
[sP1.4]
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6.8.4.1:  can design an experiment to determine the relationship between periodic wave speed, wavelength,

and frequency and relate these concepts to everyday examples. [SP 4.2,5.1,7.2]

6.B.5.1: | can create or use a wave front diagram to demonstrate or interpret qualitatively the observed
frequency of a wave, dependent upon relative motions of source and observer. [SP 1.4]

6.0.1.1: 1 can use representations of individual pulses and construct representations to model the interaction
of two wave pulses to analyze the superposition of two pulses. [SP 1.1, 1.4]

6.D.1.2: | can design a suitable experiment and analyze data illustrating the superposition of mechanical
waves (only for wave pulses or standing waves). [SP 4.2, 5.1]

6.D.1.3: | can design a plan for collecting data to quantify the amplitude variations when two or more traveling

waves or wave pulses interact in a given medium. [SP 4.2]

6.0.2.1: | can analyze data or observations or evaluate evidence of the interaction of two or more traveling
waves i ., circular wave fronts) to evaluate the variations in resultant ampli
[sP5.1]

6.D.3.1: | can refine a scient
experiment that can be conducted to examine the phenomenon quali
a2]

g waves and design a detailed plan for the
tively or quantitatively. [SP 2.1, 3.2,
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6.D.3.2:1 can predict properties of standing waves that result from the addition of incident and reflected
waves that are confined to a region and have nodes and antinodes. [SP 6.4]

6.0.3.3: 1 can plan data collection strategies, predict the outcome based on the relationship under test,
perform data analysis, evaluate evidence compared to the prediction, explain any discrepancy and, if
necessary, revise the relationship among variables responsible for establishing standing waves on a string or in
a column of air. [sP 3.2,4.1, 5.1, 5.2, 5.3]

6.D.3.4: | can describe representations and models of situation: which stan
addition of incident and reflected waves confined to a region. [SP 1.2]

g waves result from the

6.0.4.1: | can challenge with evidence the claim that the wavelengths of standing waves are determined by
the frequency of the source regardless of the size of the region. [SP 1.5, 6.1]

6.0.4.2: | can calculate wavelengths and frequencies (if given wave speed) of standing waves based on
boundary conditions and length of region within which the wave is confined, and calculate numerical values of
wavelengths and frequencies. Examples should include musical instruments. [SP 2.2]

6.0.5.1: 1 can use a visual representation to explain how waves of slightly different frequency give rise to the
phenomenon of beats. [P 1.2]





