Optics Projects


I. The Mirage Toy

Consider the Optical Mirage Toy in which case there are two convex mirrors facing each other. 

· Make appropriate measurements to use in this complex optical system in order to locate the image of a point object placed at the vertex of the lower mirror. 

· Draw a ray diagram for this system.

· Analytically compute the location of the image.

· Consider placing a paperclip at the location. Determine the orientation of the image with respect to the object. 

· Design and explain some other interesting properties of this system which could be useful optics demonstrations for physics classes.


II. Rainbow Predictions

Consider the discussion of rainbows as presented by Dr. Lewin of MIT. 

· Provide answers to his 16 questions.

· In his derivation, he relied on knowing the minimum deviation for a particular wavelength of light as it hit a water droplet. Using a computer, graph the deviation as a function of incident light for a half dozen wavelengths. 

· Determine the minimum deviation for each wavelength and predict the height in degrees that each color appears on the rainbow. Display this graphically.

· Do the computation for the secondary rainbow.

· Can you think of a case in which you might use something different than water? How would the answers to the above questions change?

· Design an experiment using the fish bowls which might be a good demonstration of this idea.

