Waves
Frequency The number of waves that pass a point per second.

Amplitude The height of a wave.

Wavelength The distance between two crests

Reflection The bouncing of a wave off an object.

Refraction The change in direction as a wave passes from one medium to another.

Polarisation a polarised wave vibrates in one plain only.

Stationary wave is produced waves of the same frequency travelling in opposite directions meet.

Sound intensity This is the rate at which sound energy passes through unit area perpendicular to the direction that the sound is travelling.

A Longitudinal wave is a wave that vibrates parallel to the direction in which the energy is travelling.

A Transverse wave vibrates perpendicular to the direction in which the energy is travelling

Interference is the change in amplitude that occurs when waves meet

Diffraction is the spreading of wave round an obstacle or gap in its path

Resonance is the transfer of energy between bodies with same natural frequency

Fundamental frequency is the lowest resonant frequency of a vibrating object

The Doppler Effect is the apparent change in the frequency of a wave due to the motion of the source of the wave.
Why does refraction occur?
When a wave strikes the boundary between media at an angle, one sicde of the wave changes speed before the other and this causes the wave to change direction.

Stationary waves

[image: image1.png]X X




  [image: image11.wmf]
[image: image5.wmf]c

v

f

f

s

o

±

=

1

 [image: image2.png]


 

[image: image6.jpg]Control pendulum  Swings with the largest amplitude
(Undergoing resonance)
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The internode distance is ½ a wavelength. Nodes are points of zero amplitude, antinodes are points of maximum displacement.
The Doppler Effect
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In the formula plus for source moving away and minus towards.
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Practical examples :Red shift in stars


Garda speed trap

To Demonstrate the Doppler effect in the lab.

Apparatus: buzzer and batteries

Method: Place the buzzer and battery attached into a sock.

Note the sound of the buzzer.

Swing the buzzer in a horizontal circle and note the change in frequency. This is the Doppler Effect.

Diffraction
Diffraction effects are greater when the gap is of comparable width to the wavelength of the wave.

Vibrations and sound

Resonance is the transfer of energy between objects with the sae natural frequency.
Natural frequency:

Harmonics: are multiples of the fundamental frequency.

Fundamental frequency: This is the lowest frequency of a vibrating object.

Sound intensity: Sound intensity is the rate at which sound energy passes unit area at right angles to the direction in which the sound is travelling.
unit:W/m2
Sound

· Sound is a wave produced by vibrations.

· An echo is a reflected sound.

· Sound travels slower than light.

· Sound needs a medium to travel in. There is no sound in a vacuum.

· To prove that sound is a wave we must show that it undergoes interference and diffraction.
To Prove That Sound Is A Wave

Method: Strike a tuning fork and rotate it beside your ear.

Result: The sound increases and decreases

[image: image10.wmf]Reason: Sound vibrations are undergoing interference.
To Prove That Sound Needs A Medium To Travel In. 
As air is removed from the bell jar, the sound of the bell reduces until it can no longer be heard, even though the hammer is still hitting the gong.

Bartons Pendulums-Lab demonstration of resonance
Pendulum X is set oscillating. Resonance occurs between it and pendulum D as they have the same length and so the same natural frequency.

Harmonics

Harmonics in a stretched string-All harmonics are present. E.g. Guitar, cello, violin
Harmonics in a closed pipe-Only odd harmonics are present. E.g. Clarinet and trumpet

Harmonics in an open pipe-All harmonics are present. E.g. flute
Overtones

Overtones are the other frequencies besides the fundamental that exist in musical instruments. Instruments of different shapes produce different overtones. This is why the same note played on different instruments sounds different.
Factors affecting sound
1. Frequency of a sound wave controls pitch.

2. Amplitude of a sound wave controls loudness.

3. Quality is affected by the number of overtones present.

Thomas Young-The double slit experiment
Light is passed through two slits and an interference pattern is seen on a screen. This proves that light undergoes diffraction and interference. Therefore it is a wave.
Dispersion

· This is the breaking of light into its component colours.

· Dispersion occurs in the rainbow.

· Because different wavelengths (colors) of light travel through a medium at different speeds, the amount of bending is different for different wavelengths. Violet is bent the most and red the least because violet light has a shorter wavelength, and short wavelengths travel more slowly through a medium than longer ones. 
Prism Versus Grating

· In the prism red light is dispersed least.  This is because refraction in a prism depends on speed of the wave and red travels slower than blue.

· In the grating red light is dispersed most.  This is because dispersion in a grating depends on wavelength of the wave and red has a longer wavelength than blue.
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A blackened thermometer bulb detects infra red. This radiation is used in night photography.

Ultra violet causes Vaseline to glow. UV causes tanning.

All waves travel at he same speed but have different wavelengths.











































� EMBED Equation.3  ���





Stretched string-guitar


All harmonics are present.


Node  to antinode is ¼ wavelength. Fundamental has ½ a wavelength.





Open pipe - flute


All harmonics are present.


Node to antinode is ¼ wavelength. Fundamental has ½ a wavelength.





Closed pipe-clarinet


Only odd harmonics are present.


Node  to antinode is ¼ wavelength.


Fundamental has ¼ wavelength 
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