Mechanical Waves

I.  Many Vibrations Are Simple Harmonic

A.  Simple Harmonic Motion

1.  Definition

        * motion toward a fixed point, with an acceleration, due to 

        a restoring force, that is proportional to the displacement 

        from the equilibrium position.

2.  Study variables affecting simple harmonic motion

        a.  frequency

        b.  period

        c.  physical characteristics of the system

        d.  displacement

        e.  acceleration

        f.  velocity

        g.  time

        h.  dampening forces

                i.  vehicle suspensions

                ii.  pendulum clocks

                iii.  metronomes

3.  Mathematical analysis of a mass executing simple harmonic 

motion

        a.  KE

        b.  PE

        c.  total mechanical energy

4.  Resonance

        a.  Mechanical

        b.  Acoustical

5.  Wave Motion

        * simple harmonic motion of particles

II.  Waves are a Means of Transmitting Energy

A.  Characteristics of Waves

1.  Direction of vibration of the mediumÕs particles in relation 

to the direction of propagation of the disturbance

2.  Wavelength

3.  Amplitude

4.  Speed of Waves (determined by the characteristics of the 

medium through which the wave travels)

5.  Frequency - related to the period of the source of the wave

6.  Speed of Propagation - related to frequency and wavelength.  

v = fl

B.  Types of Waves

1.  Transverse Waves

2.  Longitudinal Waves

C.  Behavior of Waves at the Boundary of Media

1.  Reflection

2.  Refraction

3.  Diffraction

D.  Behavior of Waves Interfering with One Another

1.  Constructive interference

2.  Destructive interference

3.  Diagramming waves using the principle of superposition

E.  The Doppler Effect

1.  Stationary observer with a moving source

2.  Moving observer with a stationary source

F.  Sound Waves

1.  Characteristics

        a.  loudness

        b.  pitch

        c.  quality

2.  Speed

        a.  speed of sound in air

3.  Applications

        a.  sonar

        b.  ultrasound

        c.  musical instruments

        d.  effects of noise

