2/8/2013



Waves have a source that is a vibration.
Waves transfer ENERGY, not MATTER.
Waves move through a medium.



Vibrate a string attached to a wall.




◦ But not all waves require a medium to move.

Mr. Sudbury



Transverse Waves - waves with vibrations at
right angles to the direction the wave is
traveling.

◦ The string moves up and down as the wave moves
through the string.

Particle
motion



Examples: Light waves (anything EM)



Longitudinal Wave – A wave in which the
vibration is in the same direction (parallel to)
in which the wave is traveling.
(AKA – Compression wave)










Sound waves are longitudinal waves.

A single wave disturbance, or “pulse” is
transferred through the medium.
The slinky does not move, it is just
temporarily disturbed.
This is a longitudinal wave because the
medium particles vibrate parallel to the
motion of the pulse.
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Longitudinal
Waves don’t have
crests and
troughs, they
have

compressions
and rarefactions.

Particle
motion



Seismic Waves (AKA earthquakes)
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Remember that waves only transfer energy,
the do not transfer that matter that is the
wave medium.

Mr. Sudbury







When two waves can share the same space at
the same time there is wave interference.
Interference can cause wave amplitude to be
increased, decreased, or neutralized.



Constructive interference is when the crest of



one wave overlaps the crest of another
resulting in an increased amplitude.
Called inin-phase waves

In Transverse Waves



In Longitudinal Waves
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Destructive interference is when the crest of
one wave overlaps the trough of another
wave resulting in a decreasing or cancelling
the amplitude.
Called out
outof-of
-phase waves

OutofOut
-of
-phase waves
arrive and cancel
amplitude.
InIn-phase waves
constructively interfere
to increase the
amplitude.
The gray “spokes” are where
a crest and trough have
destructively interfered and
have zero amplitude.

Waves reflect (bounce) off of rigid and soft
surfaces.
Waves are either upright (erect) or inverted.



A standing wave is a wave in which parts of the
wave remain stationary and the wave appears not
to be traveling. Standing waves are the results of
interference between an incident (original) wave
and a reflected wave.

Reflected waves “bounce” back
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The frequency of
the source of the
standing wave
must generate a
reflected wave
that is in phase.



Interference causes



standing waves.
Nodes are where
waves have cancelled.



AntiAnti
-nodes are where






As long as the
vibration source
creates a wave at
a certain
frequency, the
standing wave
will continue.

Faster frequency causes more anti-nodes.
All three of these waves travel at same speed.

◦ OUT OF PHASE

amplitude is
maximized.
◦ IN PHASE

Standing waves can be seen in musical instruments such as
strings on musical instruments, organ pipes or blowing
across the top of a soda bottle.



Characteristics of waves
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