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What is a Wave?
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What kind of waves can you think of?
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What is a wave?

e A wave can be defined as a disturbance in a field that carries energy
through space

e Waves oscillate, or move back and forth between a minimum and
maximum value, as they move through space

o We call the minimum value the trough of the wave, and the maximum value the
crest of the wave
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Wave Properties

e The amplitude of a wave is the distance between the wave’s
midpoint and the crest OR trough

o The midpoint of the wave is also called the inflection point

o The volume of a sound depends on amplitude (high = loud, low = soft)
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Wave Properties

e The period of the wave is the time it takes for two consecutive crests
(or troughs) to pass a specified point
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Wave Properties

e The wavelength of a wave is the distance traveled by a wave in one
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Wave Properties

e The frequency of the wave is the number of full waves (crest and
trough) that occur per second

o f= % where 1 is the wavelength and t is time in seconds
o Frequency is measured in units of Hertz (inverse seconds)
o The color of visible light depends on frequency (high = purple, low = red)

o The pitch of sound depends on frequency (high = high pitch, low = low pitch)
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Wave Properties

Low Frequency
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Wave Properties

e The phase angle of the wave shifts the wave to the left or right on
the x-axis

o Anegative phase angle will shift the wave to the right

o A positive phase angle will shift the wave to the left
A
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Wave Properties

e A wave may be shifted up or down the y-axis by using a vertical shift

o A negative vertical shift will move the wave down the y-axis

o A positive vertical shift will move the wave up the y-axis
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Mathematical Model of a Sine Wave

e We can model a wave using a sine wave, or sinusoid: a curve that has
a smooth, repetitive oscillation

y(t) = Asin(2nft+ 0) + v
Where:

B Ais the amplitude of the wave

m fis the frequency of the wave

m tistimeinseconds

B 0 is the phase angle of the wave (in radians)

m vis the vertical shift of the wave
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Note on Radians and Degrees

e Because our equation of a sine wave involves using an angle in
radians, it is helpful to know the following conversion between
degrees and radians:

T

6 =
180

* (angle in degrees)
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