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                Robak

14.2 – Wave Interference

The speed of a mechanical wave depends only on the properties of the medium. Ex: Speed of water depends on depth of water, speed of waves in a rope depends on the force exerted on the rope and its mass per unit length

What happens when a wave moves from one medium to another?

An Incident wave reaches the boundary of a medium. Part of the energy carried by the incident wave continues in the new medium as a wave with the same frequency (transmitted wave). Part of the energy also moves backward from the boundary as a wave in the old medium (reflected wave).

If the difference in media is small, the amplitude of the transmitted wave will be almost as large as that of the incident wave, and the amplitude of the reflected wave will be small. If the two mediums are very different, most of the energy will be reflected.

* Whenever a wave passes from a less dense medium to a more dense medium, the reflected wave is inverted (T-136a). Ex: spring attached to a wall

* When a wave passes from a more dense medium to a less dense medium (spring to air), the reflected pulse is erect, not inverted (T-136b).

If the speed of the wave increases when it passes into a new medium, then its wavelength increases, and vice-versa. 

Superposition of waves

Principle of Superposition – the displacement of a medium caused by two or more waves is the algebraic sum of the displacements caused by the individual waves.

The result of the superposition of two or more waves is called interference.

Interference can either be constructive or destructive:

Constructive interference occurs when the wave displacements are in the same direction. This results in an amplitude larger than any of the individual waves (T-135a). The larger pulse is the algebraic sum of the individual pulses. After they have passed through each other, they regain their original shape. 

Destructive interference occurs when there are two pulses with equal but opposite amplitudes 

(T-135b). As the pulses overlap, the displacement of the medium at each point in the overlap is reduced, and when the pulses are in the same location, the displacement is zero. When the pulses pass each other, they keep moving and resume their original form. 

If pulses have unequal amplitudes – destructive interference is not complete – the pulse at overlap is just the algebraic sum of the two pulses

* An important characteristic of waves is the ability to pass through one another unchanged.

Standing waves

At a node, the medium is not displaced as the waves pass through each other (pg. 298 Fig 14-16). If you put your finger on the rope at the node, you will feel no motion. Produced by destructive interference waves.

An antinode is the point of maximum displacement. Constructive interference of waves produces antinodes.

A standing wave has stationary nodes and antinodes. It is the result of identical waves traveling in opposite directions. 

Reflection of Waves

The law of reflection states that the angle of incidence is equal to the angle of reflection.
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The normal is a line drawn at a right angle to the barrier. The angle between the incident ray and the normal is called the angle of incidence. The angle between the normal and the reflected ray is the angle of reflection.

Refraction is the change of wave direction at the boundary between two media (pg. 300 Fig 14-18)

Diffraction and Interference of Waves

If particles are thrown at a barrier with holes in it, the particles will either reflect off the barrier or pass straight through the holes. The spreading of waves around the edge of a barrier is called diffraction. This often occurs when a wave meets a small obstacle – they can bend around the obstacle, producing waves behind it.
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Lines of constructive interference (antinodal lines) occur where crest meets crest.
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