AP Physics - Water, El Index Los Refraction Lab
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Live as though it were your last day on earth. Some day you will be right.  --  Robert Anthony
In this lab you will determine the index of refraction for water by means of refracted light rays.

Apparatus:  refraction plastic tank, straight pins, ruler, pencil, protractor.

Index of Refraction:  the index of refraction of a substance is defined as the ratio of the speed of light in a vacuum to the speed of light in that substance.  Since the speed of light is only slightly different from the speed in a vacuum, a negligible error is introduced when we measure the index of refraction by permitting light to travel from air into another medium.  Thus, 



 

 It is, however, most difficult to measure the speed of light anywhere, so, thank goodness for Willebrord Snell.  Snell, bless his heart, came up with a simple mathematical method of measuring the index of refraction, his formula, ever after called Snell's Law, is simply:
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Doing the experiment:
Fill the plastic box with water and place it in the center of a piece of paper.  

Trace the outline of the box on the paper.   

A black line marks the middle of the flat side of the box.  Draw a normal perpendicular to the box’s black mark on your paper.  

Place a pin about four centimeters from the box so that it makes an angle of incidence of about 10 (.   
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Look at the pin through the water from the curved side of the tank.  Move your head until the black line and the pin are in line.

Place a pin on the curved side that is inline with the other pin and the black line.  This is trial one.  Mark and number each of the two pin locations with the number "1".

Now change the position of the pin on the flat side by around 10 ( to make an angle of incidence of 20 (.  Look through the tank as before and line up the pins.  Mark and number these as before.

Continue in 10 ( increments as long as you can or until you reach an angle of about 80 (.

Once all measurements have been made, measure the angles of incidence and refraction for each step.

Using the graphical analysis program, enter the angles.  Sin (1 should be plotted on the vertical axis and sin (2 should be plotted on the horizontal axis.

Find the slope of the graph.  What does it represent?

Is the path of the light through the water the same when its direction is reversed?  Investigate this with the apparatus.

Indicate what value you obtained for the index of refraction for water off of your graph.  

Finally, calculate, from your index of refraction, the speed of light in water.
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