Waves
What is wave?

· A wave is a rhythmic disturbance that carries energy through matter or space.

· Waves that move through a medium are called Mechanical Waves

Some Types of Waves

· A pulse is a single disturbance that travels through a medium

· A continuous wave is made of many pulses.

· Transverse Waves: The vibrations (pulses) are perpendicular to the disturbance (motion)
· Longitudinal Wave: A wave that moves parallel to the disturbance.
· Surface Wave: Have characteristics of both transverse and longitudinal waves. The motion of the wave is both parallel and perpendicular to the disturbance.
Parts of a wave:

· Amplitude: the distance between the starting point and the maximum displacement.
· Crest: This is the high points of a wave
· Trough: This is the low point of a wave.
· Wavelength: The shortest distance between points where the wave repeats itself.
· Period: The time it takes to complete the wave pattern.
· Frequency: The number of oscillations per second.

What is a wave?

· A Wave is a rhythmic disturbance that carries energy through matter or space.

· Waves that move through a medium are called Mechanical Waves.

Some Types of Waves

· A pulse is a single disturbance that travels through a medium.

· A Continuous Wave is composed of many pulses.

Transverse Waves: Wave the vibrates perpendicular to the direction of wave motion

· Longitudinal Wave: Is a wave that moves parallel to the disturbance.

Surface Waves: Have characteristics of transverse and longitudinal waves. The motion of the wave is both perpendicular and parallel to the disturbance.

Any ideas on how you could measure the speed of a pulse?

What is Amplitude?

· The amplitude of a wave is its maximum displacement from its position of rest.

· Can two waves with differing amplitudes have the same speed?

Waves and all its definitions

· Trough: The low points in the wave

· Crest: The high points in the wave

· Wavelength: The shortest distance between the points where the wave pattern repeats itself.

· Period: The time it takes to complete the wave pattern.

· Frequency: The number of oscillations per second

How waves behave

Waves interact with each other and we call this interaction interference.

There are two types of interference:

Constructive Interference: When two waves have a displacement in the same direction. When they overlap, the amplitude increases.




Destructive Interference: When two waves have displacements in opposite directions. When they overlap, the amplitude decreases.



Standing Waves:

These are waves that interfere with themselves such that there areas that do not move (Nodes) and areas that appear to move or oscillate (antinodes).
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Principle of Superposition: The displacement of a medium caused by two waves is the algebraic sum of each individual wave’s displacement.

Waves at Boundaries
Incident Wave: incoming wave.

Reflected wave: the returning wave.

Waves hitting a fixed or rigid boundary are reflected back and the amplitudes are inverted.

Waves hitting a free end are reflected back and are not inverted.

Refraction:  The change in direction of waves at a boundary between two different media.

Diffraction: The bending of light around a barrier.
If the source is moving towards an observer, the observed frequency is larger.

If the source is moving away from an observer, the frequency is smaller.
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Example 1: You are running 5.0m/s East when you hear a fire truck coming towards you at a velocity of 25m/s. What frequency do you hear if the frequency of a fire truck is 2040Hz and the temperature outside is 200C?
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Sound
Loud: decibals (unit)

Sound Barrier: Breaking the sound barrier: Going faster than the speed of sound.

Speed of sound is 343m/s at 20 degrees Celsius.

Sound
Sound is longitudinal wave.

Loudness: As perceived by the human ear, depends on the amplitude of the wave. Amplitude is big, sound is loud.

Pitch: The frequency of sound. This is particular to musical notes.

Doppler Effect:
The perceived difference in a wave’s frequency  when the source of the wave is moving.

Stationary source


Moving Source

Doppler Effect Formula



