[bookmark: _GoBack]Thunder and Lightning
You see the flash of lightning and begin counting . . . 1 . . . 2 . . . 3. . . . Then the boom of thunder rattles the house. That was close—the lightning was only three miles away. How did someone come up with the rule that every second equals a mile away in this instance?
Thunder and lightning are both types of waves. By finding the wave speed of each wave, you can calculate the difference in time between thunder and lightning. Calculating wave speed and other properties of waves helps people analyze earthquakes, storms, and other phenomenon.

[image: Lightning at night]

Parts of the Wave
Before you learn about and practice with the formulas for waves math, it is important that you review the different parts of a wave.

Galleria

Wavelength

[image: A wave diagram shows a line with a series of curves above and below a midline. The distance between two consecutive high points is labeled wavelength.]

A wave diagram shows a line with a series of curves above and below a midline. The distance between two consecutive high points is labeled wavelength. 

The wavelength is the distance it takes to complete one cycle of a wave. It is a measure of length with the units typically being meters.

Frequency
[image: Diagram of several waves with different frequencies]


Diagram of several waves with different frequencies

The frequency is the number of waves that pass a given point per second. The units for frequency are per second or hertz (Hz).

Period

Image of a stopwatch



[image: Stop watch.]
The period is how long it takes to complete one wave cycle. A period is measured in time and usually has units of seconds. A period can be determined by measuring the time required for an entire wave to pass a given point.

Crest

[image: A wave diagram shows a line with a series of curves above and below a midline. The high point of one curve above the midline is labeled crest.]
A wave diagram shows a line with a series of curves above and below a midline. The high point of one curve above the midline is labeled crest. 

The crest is the highest point of a wave.

Trough

[image: A wave diagram shows a line with a series of curves above and below a midline. The low point of one curve below the midline is labeled trough.]
A wave diagram shows a line with a series of curves above and below a midline. The low point of one curve below the midline is labeled trough.

The trough is the lowest part of the wave.

Rest position

Diagram of a wave with the rest position labeled

[image: A wave diagram shows a line with a series of curves above and below a midline. The high point of one curve above the midline is labeled crest. The distance between two consecutive high points is labeled wavelength. The distance between one highpoint and the midline is labeled amplitude. The low point of one curve below the midline is labeled trough]

The rest position is the wave’s equilibrium position.

Amplitude

[image: A wave diagram shows a line with a series of curves above and below a midline. The distance between one highpoint and the midline is labeled amplitude.]
A wave diagram shows a line with a series of curves above and below a midline. The distance between one highpoint and the midline is labeled amplitude. 
The amplitude is the height of the wave. It is a measurement between the rest position and the crest of the wave.

Wave speed

Image of a speedometer

[image: Speedometer.]



Wave speed is the number of cycles of a wave that occur in a given time period. The typical units for wave speed are meters per second.

Wave Formula
How are the parts of the wave related? The speed of a wave can be related to the frequency and the wavelength in this equation:
	 
	 
	 

	 
	v =fλ
	 

	 
	 
	 


v - wave speed (m/s)
f - frequency of the wave (Hz)
λ - wavelength (m)
The speed of the wave is directly related to the frequency. This means that if the frequency increases, the wave speed will increase as well. The frequency and wavelength have an inverse relationship. This means if the wave speed remains constant when the frequency increases, the wavelength will decrease.
Thus, the relationship between wave speed and wavelength is said to be direct.


Wave Formula Continued
The period and frequency are also related.
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f - frequency (in Hz)
T - period (in seconds)
This relationship can be used to see how the period is related to the wave speed. If you substitute for frequency, then this is the equation for wave speed:
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What is the relationship between wave speed and period? Inverse. When the period increases, it takes longer to complete a wave cycle. This means that there are fewer wave cycles in a given time period. This makes the wave speed lower.

Using the Wave Formula
What does the wave formula look like in a step-by-step example? Consider viewing the example problem more than once so that you thoroughly understand all of the steps.

Example Problem: Using the Wave Formula

Directions: View each step below in the example problem.

Variables
Identify which quantities in the equation, such as the wave speed, frequency, and wavelength, are present in the problem. Identify which variable you are solving for.

A sound wave has a frequency of 440 Hz and a wavelength of .780 m. What is the wave speed of the sound wave?

Wave speed
To calculate the wave speed, multiply the frequency times the wavelength.

A sound wave has a frequency of 440 Hz and a wavelength of .780 m. What is the wave speed of the sound wave?



Frequency
To solve for frequency, divide the wave speed by the wavelength.

A sound wave has a wave speed of 343 m/s and a wavelength of .572 m. What is the frequency of the sound wave?









Wavelength
To solve for wavelength, divide the wave speed by frequency.

A sound wave has a wave speed of 343 m/s and a frequency of 880 Hz. What is the wavelength of the sound wave?









Period
To solve for the period, divide the wavelength by the wave speed.

A sound wave has a wave speed of 343 m/s and a wavelength of 25 m. What is the period of the sound wave?



Assignment: Waves Math Exploration
Wave speed is related to many of the properties of a wave. Frequency, wavelength, and period are all related and can be used to calculate wave speed. The math does not have to be difficult. Remember to solve for the one property that is missing. 
Now you try it. Practice solving wave speed problems with this worksheet. 
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