Vibrations, Waves and Sound

A vibration is any regular repeated motion at regular time intervals.  There are many types of vibration that occur in everyday life including guitar strings, insect wings, jackhammers, sewing machines, pendulums, and so on . . . . .

Types of Vibrations

Transverse Vibrations – are vibrations in which the object moves perpendicular to its length.  Examples – pendulum, guitar strings, diving boards, . . .

Longitudinal Vibrations – are vibrations in which the object moves parallel to its length  Examples – jackhammer, pogo stick, sewing machine needle, . . . 

Torsional Vibrations – are vibrations in which the object “twists” back and forth around its length. Examples – washing machine,  anniversary clock, . . .

Cycle (c) – is one complete vibration or one complete oscillation.  After one cycle the motion repeats itself.

Period (T)– is the length of time required for one complete vibration to occur. (usually in seconds)

Frequency (f)– is the number of complete cycles in a certain amount of time - usually the number of cycles per second - measured in Hertz (Hz).  A frequency of 10Hz means there are 10 complete cycles per second.
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Amplitude (A)– is the size of the vibration.  This is the maximum displacement from the normal rest position of the object.

Waves

A wave is a transfer of energy from one place to another, usually moving in the form of a disturbance, without any transfer of mass.  

Types of Waves

Transverse waves – are waves in which the particles of the medium vibrate perpendicular to the direction of motion of the waves.   Example – water waves.

Longitudinal waves – are waves in which the particles of the medium vibrate parallel to the direction of motion of the waves.  Example – sound waves.

Torsional waves – are waves in which the particles of the medium vibrate by “twisting” around the direction of motion of the waves. Example – the wave machine in class.

Parts of Waves

A transverse wave is made up of crests and troughs.  The crest is the top part of a transverse wave while the trough is the bottom part of the transverse wave.  

The length of one whole wave is called the wavelength and the symbol  ( (lambda) is used to represent the wavelength.  The wavelength is the distance from one crest to the very next crest or from one trough to the very next trough.  In fact the wavelength is the distance from one point on a wave to the corresponding point on the very next wave.

Transverse Waves  (3 complete waves are shown)

     Crest







      (

  A










   Rest line









      (


  Trough

A longitudinal wave is made up of compressions and rarefactions.  A compression is a tiny region where the particles of the medium are “bunched up” or compressed while a rarefaction is a tiny region where the particles of the medium are “spread apart” or rarified.
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The wavelength of a longitudinal wave is the distance from one compression to the next compression or from one rarefaction to the next rarefaction.









