Parts of a wave diagram

A transverse wave is a wave in which the particles of the medium are displaced in a direction
perpendicular to the direction of energy transport. A transverse wave can be created in a rope if
the rope is stretched out horizontally and the end is vibrated back-and-forth in a vertical
direction. If a snapshot of such a transverse wave could be taken so as to freeze the shape of
the rope in time, then it would look like the following diagram. The dashed line drawn through
the center of the diagram represents the equilibrium or rest position of the string. This is the
position that the string would assume if there were no disturbance moving through it. Once a
disturbance is introduced into the string, the particles of the string begin to vibrate upwards
and downwards. At any given moment in time, a particle on the medium could be above or
below the rest position. Points A, E and H on the diagram represent the crests of this wave. The
crest of a wave is the point on the medium that exhibits the maximum amount of positive or
upward displacement from the rest position. Points C and J on the diagram represent the
troughs of this wave. The trough of a wave is the point on the medium that exhibits the
maximum amount of negative or downward displacement from the rest position. The wave
shown above can be described by a variety of properties. One such property is amplitude. The
amplitude of a wave refers to the maximum amount of displacement of a particle on the medium
from its rest position. In a sense, the amplitude is the distance from rest to crest. Similarly, the
amplitude can be measured from the rest position to the trough position. In the diagram above,
the amplitude could be measured as the distance of a line segment that is perpendicular to the
rest position and extends vertically upward from the rest position to point A. The wavelength is
another property of a wave that is portrayed in the diagram above. The wavelength of a wave is
simply the length of one complete wave cycle. If you were to trace your finger across the wave
in the diagram above, you would notice that your finger repeats its path. A wave is a repeating
pattern. It repeats itself in a periodic and regular fashion over both time and space. And the
length of one such spatial repetition known as a wave cycle is the wavelength. The wavelength
can be measured as the distance from crest to crest or from trough to trough. In fact, the
wavelength of a wave can be measured as the distance from a point on a wave to the
corresponding point on the next cycle of the wave. In the diagram above, the wavelength is the
horizontal distance from A to E, or the horizontal distance from B to F, or the horizontal
distance from D to G, or the horizontal distance from E to H. Any one of these distance
measurements would suffice in determining the wavelength of this wave. A longitudinal wave is
a wave in which the particles of the medium are displaced in a direction parallel to the direction
of energy transport. A longitudinal wave can be created in a slinky if the slinky is stretched out
horizontally and the end coil is vibrated back-and-forth in a horizontal direction. If a snapshot of
such a longitudinal wave could be taken so as to freeze the shape of the slinky in time, then it
would look like the following diagram. Because the coils of the slinky are vibrating
longitudinally, there are regions where they become pressed together and other regions where
they are spread apart. A region where the coils are pressed together in a small amount of space
is known as a compression. A compression is a point on a medium through which a
longitudinal wave is traveling that has the maximum density. A region where the coils are
spread apart, thus maximizing the distance between coils, is known as a rarefaction. A
rarefaction is a point on a medium through which a longitudinal wave is traveling that has the
minimum density. While a transverse wave has an alternating pattern of crests and troughs, a
longitudinal wave has an alternating pattern of compressions and rarefactions. As discussed
above, the wavelength of a wave is the length of one complete cycle of a wave. For a transverse
wave, the wavelength is determined by measuring from crest to crest. A longitudinal wave does
not have crest; so how can its wavelength be determined? The wavelength can always be
determined by measuring the distance between any two corresponding points on adjacent
waves. In the case of a longitudinal wave, a wavelength measurement is made by measuring the
distance from a compression to the next compression or from a rarefaction to the next
rarefaction. On the diagram above, the distance from point A to point C or from point B to point
D would be representative of the wavelength. The wavelength is the distance from crest to crest
or from trough to trough or between any two corresponding points on adjacent waves. The
wavelength is the distance from crest to crest, trough to trough, or from a point on one wave
cycle to the corresponding point on the next adjacent wave cycle. Physics Tutorial. What Can
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a mechanical wave travels through Vibrate Rapid back and forth motion Transverse Wave Wave
traveling perpendicular to the force Longitudinal Wave Wave traveling parallel to the force
Surface Wave Also called a combination wave. Refraction A type of wave interference described
by a wave bending as it goes through a medium Diffraction A type of wave interference
described by a wave bending around its meduim Constructive Interference 2 waves interact
resulting in a larger amplitude Destructive Interference 2 waves interact resulting in a smaller
amplitude. Radio waves, microwaves, and UV waves are just a few of the unseen ones. But of
course when we experience visible light, we are perceiving color in the form of a wave's
wavelength and frequency. When we experience audible sound, it's the wave's wavelength and
frequency we perceive. Waves are all around us, in many frequencies and wavelengths. Some
are safe, and some are very dangerous. They help us communicate globally and cook. They can
kill cancer or cause it. So what do waves look like? Transverse Wave Parts Transverse waves
look like a roller coaster track. Periods of hills and valleys traveling in a straight line. The shape
of a transverse wave looks like hills and valleys because it travels perpendicularly to the force
applied. Crest The highest part of a transverse wave is the crest. The top of the crest is the point
the furtherest away from the resting place. Trough The lowest part of a transverse wave is the
trough. The bottom of the trough is the point furtherest away from the resting place. Wavelength
The distance from one crest to the next or from one trough to the next is a transverse wave's
wavelength. If the crests or troughs get closer together, the wavelength becomes smaller. If the

crests or troughs get further apart, the wavelength become larger. Amplitude Amplitude is the
distance from the resting place to the crest or trough. If you were looking at a roller coaster,
then you would agree that the highest hill has more amplitude than the lowest hill. Resting Point
The resting place is considered the spot where the wave begins disturbing the medium. For
practice on learning the parts of a transverse wave, visit this page Longitudinal Wave Parts
Longitudinal waves look like Slinkies. They look like they bunch up then spread out as they
travel. This is because they travel parallel to the force. Compression Compressions are the
compressed part of the wave. Once a force is applied, the energy is transferred in the same
direction causing the compression of the medium. Rarefaction Rarefactions are the spread out
part of the wave. As the wave travels through the medium, it will alternate the compression with
the rarefaction Wavelength The wavelength of a longitudinal wave is measured from
compression to compression or rarefaction to rarefaction. In other words, you measure the
length of the wave by one complete cycle of the compression and the rarefaction right next to it.
For practice on learning the parts of a longitudinal wave, visit this page. There are several
things we know about waves. That's the easy part. The majority of us know that every wave is
different, that some waves are more powerful than others, and that they usually come in sets of
three or six. The best waves for surfing come from groundswells. Scientists and
oceanographers have studied how waves travel thousands of miles until reaching the coastline
and breaking into whitewater. Energy dissipates, end of the story. Trough : it's the bottom of the
wave; the lowest region of a wave; the opposite of the crest. The trough is often constant for
waves traveling in the open ocean. When they're about to break, waves have deeper troughs;.
You might have noticed that objects and people bob up and down, forward and backward with
the passage of each wave. That's the orbital motion of the water, i. In deep water, the floating
object has no significant net movement at the surface of the waves, but when in shallower
water, there is a subtle net forward movement called Stokes drift. Do you want to learn more
about waves, wind, and swells? Take a look at the best surf forecasting books. Shizunami Surf
Stadium: a Japanese wave pool built by the sea. Surfing in Tokyo the official competition
format. Rip Curl Pro Bells Beach canceled for Learn more on our About section. The anatomy of
the ocean wave Surfing. What are the parts of a wave? Surfing wouldn't be a sport without
waves. Without waves, surfers wouldn't be able to walk on water. Let's take a look at the
different components that make a wave A wave can be broken down into three main
components. They are: Crest : it's the top of the wave - the highest point of any wave; Trough :
it's the bottom of the wave; the lowest region of a wave; the opposite of the crest. Share this
article. Share on Facebook. Share on Twitter. Share on Linkedin. Share on Reddit. The man who
surfed river waves Why do waves come in sets? An ode to the ocean wave How are big waves
measured in professional surfing? Latest surfing news Shizunami Surf Stadium: a Japanese
wave pool built by the sea. Japan has a new wave pool. It is called Shizunami Surf Stadium. Got
it! Picture of a Wave Top , Wave Home. We will be considering the parts of a wave with the wave
represented as a transverse wave as in the following diagram:. In the above diagram the white
line represents the position of the medium when no wave is present. This medium could be
imagined as a rope fixed at one end a few feet above the ground and held by you at the other
end. The yellow line represents the position of the medium as a wave travels through it. We
simply say that the yellow line is the wave. If we consider the rope mentioned before, this wave
could be created by vertically shaking the end of the rope. Often, when several waves are
traveling along a medium as shown above, the continuous group of waves is called a wave
train. And, since the waves are made again and again, with each wave requiring the same
amount of time for its creation, we say that the wave is periodic. Crest and Trough Top , Wave
Home. The section of the wave that rises above the undisturbed position is called the crest.
That section which lies below the undisturbed position is called the trough. These sections are
labeled in the following diagram:. Amplitude Top , Wave Home. The term amplitude can have
slightly different meanings depending upon the context of the situation. Its most general
definition is that the amplitude is the maximum positive displacement from the undisturbed
position of the medium to the top of a crest. This is shown in the following diagram:. In some
discussions it is important to distinguish between positive and negative amplitudes. These
displacements are shown in the following diagram:. Sometimes it is necessary to discuss an
amplitude at a certain point along the wave. Several of these amplitudes are shown in the
following diagram:. In general, if the question simply is 'What is the amplitude of the wave? It is
the maximum positive displacement of the medium from its undisturbed position to the top of a
crest. In many discussions, though, the term amplitude takes on a slightly more complicated
meaning. For example, in a discussion about wave interference the later descriptions of positive
and negative amplitudes at certain points would be used. In such contexts, amplitude means
the displacement of the medium from its undisturbed position to its disturbed position at a

certain point along the wave. All of this becomes clear as you study waves further and
understand the context of your situation. Wavelength Top , Wave Home. The wavelength of a
wave is the distance between any two adjacent corresponding locations on the wave train. This
distance is usually measured in one of three ways: crest to next crest, trough to next trough, or
from the start of a wave cycle to the next starting point. Actually, the a wavelength exists
between any point on a wave and the corresponding point on the next wave in the wave train. A
few of such distances are shown below:. Frequency Top , Wave Home. Frequency is often not
termed as a part of a wave, but it makes sense to intro
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duce its meaning in this section. Frequency refers to how many waves are made per time
interval. This is usually described as how many waves are made per second, or as cycles per
second. WARNING: For most waves thought about in physics, like sound waves or light waves,
when you change the frequency, you also change the wavelength. That makes the velocity
constant, which is true for sound and light waves. The above animation is not meant to show
what happens specifically with sound and light waves. The animation is about waves in general,
and what is meant by frequency. It is meant to show what happens when only the frequency
changes, and not show the corresponding change in wavelength that happens with sound and
light waves. If ten waves are made per second, then the frequency is said to be ten cycles per
second, written as 10 cps. Usually, we use the unit Hertz to state frequency. A frequency of 10
cps is noted as a frequency of 10 Hertz. So, one cycle per second is one Hertz, as in:.

