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Waves
A wave is a thing that carries oscillation from place to place. For example, sound
waves take the vibration of my vocal cords and carry it through the air to produce a
vibration in your ear drums, so that you hear my voice. If I stand in the ocean with my eyes closed, I feel
that the water is oscillating up and down; I can measure the period and frequency of that oscillation, and
never know that it results from a wave. But when I open my eyes, I see that there are actually waves moving
toward me. Therefore, to talk about waves, it makes sense to talk about the speed that the wave is moving at.

When I have a wave being produced by
a harmonic oscillation, it makes a wave
shape like that shown at the right, a
continuous string of waves with the
same shape. In a wave like this, it is
useful to measure the wavelength. The
wavelength is the length of one cycle of
the wave. If I take a snapshot of a wave,
I can measure from peak to peak, or trough to trough, or in general from any point in the wave to the next
similar point, to find the wavelength. In the picture to the left, all three measurements are valid ways to find
the wavelength, because they measure from one point in a wave to the same point in the next wave.

Since the wave is traveling along at some speed v, there is a very simple relationship between the
wavelength, the speed, and the period T of oscillation at any given point. If I'm standing in the water, the
period is the time it takes for the water to go from up at my neck, down to my knees, and up to my neck
again. Looking at it from another perspective, this is the time it takes for one wave to go past me. So, one
wavelength is the distance the wave goes in one period:

. 1 I am standing in the ocean, and I can feel that one wave is passing me every two seconds.

a) If the wave speed in the ocean is 3 m / s, how long must each wave be?

b) What would the wave speed have to be for the period of oscillation near me to be 2 seconds when
the wavelength was 4 m?



. 2 Suppose that you see two people walking along the street together: a tall woman and a young child.
You can think of their steps as waves: the person is cycling from having their right foot forward, then
their left, then back to their right again.

a) Which person has a greater wavelength?

b) Which person has a greater frequency?

c) Which person has a greater period?

. 3 If, as I am standing in the ocean, the waves start to have longer wavelengths, how will this affect their
period?

. 4 I grab the end of a long rope and shake it with a frequency of 20 Hz. This produces a wave with
wavelegth is .4 m. What is speed of the wave?

. 5 Sound travels with a wave speed of 345 m / s. The pitch of my speaking voice probably corresponds
to a frequency of 300 Hz. What is the wavelength of the sound of my voice in the air?


