Lesson 2: Wave Phenomena

·  Objectives

1. Describe reflection, refraction and diffraction of water waves.

2. Recall all waves undergo reflection, refraction and diffraction.

3. Illustrate: (a) reflection of plane and circular wave fronts at plane surfaces; (b) refraction of plane wave fronts at plane boundaries ;(c) diffraction of plane wave fronts at edges and at single slits of different widths.

4. Relate refraction at a boundary to change in speed across the boundary.

5. Recall that the frequency remains unchanged after refraction and use the relationship: 
[image: image10.emf] to solve problems on refraction.
6. Explain interference of waves in terms of superposition.

Waves can be:

· Reflected

· Refracted

· Diffracted

· Interfere.

Reflection – Is the bouncing back of wave motion.
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Figure1: Reflection of plane waves at plane surface.
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Figure 2: Reflection of circular  waves at plane surface.

Law of Reflection:  The angle of incidence is equal to the angle of reflection.
Refraction – occurs when light changes direction as it passes from one medium to another.

Laws of Refraction:

I. The incident ray and refracted ray at the point of incidence are on opposite sides of the normal and all lie on the same plane.

II. Snell’s law: For light passing from one medium to another, the ratio of sine of the angle of incidence to sine of the angle of refraction is constant.
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Diffraction – is the spreading of wave fronts as they pass through small openings and around small obstacles whose opening is comparable to the wavelength of the wave.
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Principle of Superposition
This states that whenever two or more waves meet, the instantaneous total displacement at any point is equal to the vector sum of the individual displacements at that point.
Questions
1) A flashlight beam strikes the surface of a pane of glass (n=1.58) at a 63° angle to the normal. What is the angle of refraction?
2) A diver shines a flashlight upward from beneath the water at a 42.5 ° angle to the vertical. At what angle does the light leave the water? (n=1.33)

3) A light beam coming from an underwater spotlight exits the water at an angle of 66.0 ° to the vertical. At what angle of incidence does it hit the the air-water interface from below the surface? (n=1.33)
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