Investigation - Refraction

When a beam of light passes from one medium to another it may or may not bend at the surface between the two media.

A beam of light passing from air into plastic, entering along the normal, is not bent from its path. However, if the path of the beam is other than along the normal, it will be bent, or refracted at the surface between the two media.  In this investigation we will gather data that will show us the relationship between the angle of incidence and the angle of refraction as the light beam passes from air into plastic.

Position the semi-circular piece of plastic on top of a piece of polar graph paper as shown in Figure 1. The curved surface of the plastic should follow the curved surface of the graph paper while the straight surface of the plastic should be positioned at the center of the graph paper.
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Aim a single beam along the normal which will strike the flat side of the plastic at an angle of incidence of 0 degrees.  Note the ray path as it passes through the plastic and out into the air.  Is there any bending of the ray?  Does the emerging ray from the plastic continue along the same line on the graph paper as the one it followed before entering the plastic?  If there is bending or if the ray does not follow the same line on the graph paper, make adjustments so that it does.  Now outline the position of the plastic on the graph paper.  Use care to not move the plastic as you proceed with the investigation. (Any questions or concerns, see instructor now.)

Move the light box so that the ray strikes the same central point at an angle of 10 degrees.  Record this angle and the angle of refraction.  Position the light box so that the ray strikes the central point at 10 degrees on the other side of the normal.  How does this angle of refraction compare to the other angle of refraction.  If they differ by much then the plastic block is not positioned correctly on the graph paper or the light beams were not positioned correctly.  Repeat, increasing the angle of incidence in 10 degree steps (as far as possible), making measurements on both sides.

Plot the angle of incidence as a function of the angle of refraction.  Also plot the sine of the angle of incidence as a function of the sine of the angle of refraction.  Which relationship gives the best equation which can be used to predict the angle of refraction knowing the angle of incidence? What is this equation?  Predict the angle of refraction using the equation when the angle of incidence is 33 degrees, Then check to see how well your prediction matched the actual value.
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