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Chapter 14 – Waves and Energy Transfer
14.1 – Wave Properties

Water waves, sound waves, and waves that travel along a spring or rope are mechanical waves. Mechanical waves require a material medium in order to have motion. Water, air, springs, or rope are the materials that carry the energy of these mechanical waves. 

Energy can be transferred by particles or by waves. 

Light waves, radio waves, and X rays are examples of electromagnetic waves – no medium is required for motion

Matter wave – electrons and other particles show wave-like behavior under certain conditions 
3 Types of Mechanical Waves

transverse waves – cause the particles of the medium to vibrate perpendicularly to the direction of the motion of the wave

Ex: piano and guitar waves

longitudinal waves – causes the particles of a medium to move parallel to the direction of the wave

Ex: sound, fluids
surface waves – a mixture of transverse and longitudinal waves

Ex: waves in ocean – at the surface, particles move both parallel and perpendicular to the direction of the wave

Wave pulse – a single disturbance that travels through a medium – for example, when you jerk a rope quickly, you create a wave pulse (Fig. 14-3)

Traveling wave – a series of pulses at regular intervals - “wave train”  

Frequency, Wavelength, and Velocity of a Wave

The period (T) of the wave is the time needed for the motion to repeat itself. (s)
The frequency (f) of a wave is the number of complete vibrations per second measured at a fixed location. (Hz)
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T and f are reciprocals of each other.

Wavelength (
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) is the shortest distance between points where the wave pattern repeats itself. The crests, C, are the high points of each wave motion; troughs, T, are the low points. Each crest is one wavelength crest to crest, troughs the same. 
To calculate how fast a wave moves, 
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Amplitude of a Wave

Two waves can have the same frequency, velocity, and wavelength, but their amplitude can differ. 

Amplitude – a wave’s maximum displacement from the rest position. 

* The greater the work done to create the wave, the greater the amplitude of the wave. The greater the amplitude of the wave, the more work it can do.
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