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Content of these 2 chapters
A Waves, wavelength, frequency, period, speed.

A Wave function and general form of wave
equation.

A Wave equation and speed on a string.
A Sound intensity and intensity level.

A Doppler effect
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Types of mechanical waves

A Waves that have compressions and rarefactions parallel to the

direction of wave propagation a@gitudinal

A Waves that have compressions and rarefactions perpendicula

the direction of propagation am@nsverse

(a) Transverse wave on a string
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(b) Longitudinal wave in a fluid
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(c) Waves on the surface of a liquid
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As the wave passes, each
particle of the string moves up
and then down, transversely to
the motion of the wave itself.

As the wave passes, each
particle of the fluid moves
forward and then back, parallel
to the motion of the wave itself.

As the wave passes, each
particle of the liquid surface
moves in a circle.
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Periodic waves

Wavelengthe: distance over which wave repeats

Period T: time for one wavelength to pass a given point
Frequencyf:  f =1/T
distance A

Speed of a wave: V=L . T Af

Motion of the wave Amplitude A

Amplitude A

"+ The SHM of the spring and mass generates a sinusoidal
— wave in the string. Each particle in the string exhibits the
| same harmonic motion as the spring and mass; the
amplitude of the wave is the amplitude of this motion.

Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley



Mathematical description of a wave
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The string is shown at time intervals of 7 period
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Oscillator Three points on the string,
generating wave one half-wavelength apart
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Particle velocity and acceleration in a sinusoidal wave

Velocity and acceleration are: v (x1) = % — whsin(kx- ut)

a,(xt) = uﬁx 0 _ - w?Acodkx- ut)=- nPy(x,t)

Take partial derivative w. . YO e codicx ) =- KPy(x.)
t. X twice: ~

Combine these two: H y(>2< Y - i HY(O) waveequation
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* Acceleration a, at each point on the string is proportional to displacement y at that point.
* Acceleration is upward where string curves upward, downward where string curves downward.
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The speed of

transverse wave ||
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The string to the right of the segment (not

shown) exerts a force F', on the segment.

There can be a net vertical F,
force on the segment, but
the net horizontal force is
zero (the motion is

transverse). i
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The string to the left of the segment (not
shown) exerts a force F'; on the segment.
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Wave Iintensity

Definition of Intensity, /
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SI unit: W/m?

where
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