Refraction of Light 
05/03/06
(1) How does the wavelength of light change as it goes from air to a material with an index of refraction of n.  The wavelength in air is o .Red light with a wavelength of 630 nm is normally incident on a glass plate, for which the index of refraction is 1.47.  Find the wavelength within the glass.  
(2)  We all know that if I throw a spear at a fish that I see under water (I’m above the water!) I don’t want to aim right at the fish.  How should I aim?  Make a ray diagram to support your answer.
(3) A stick is stuck upright in the mud where the water is 1 m deep.  The stick extends 0.5 m above the top of the water.  When the sun is 25o above the horizon, how long is the shadow that the stick casts on the lake bottom?   
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(4) Consider a similar problem with the top of the stick level with the top of the water.  Can we find the length of the shadow at sunset?

(5) If you are submerged in a lake, what do you see if you look up at the surface?

Support your answer with a well-drawn ray diagram.

(6) What is the critical angle for a glass air interface Let n glass = 1.46?

What is the critical angle if the glass is submerged in water (n=1.33)
What is the critical angle if the glass is submerged in carbon disulfide (n=1.68)
