


Name: __________________________
Measuring Refraction in a Liquid With Snell’s Law



The objective of this activity is to use Snell’s Law to determine the Index of Refraction of water and one other substance (medium).

Materials

Refraction Cup

Coffee Creamer

Laser Pointer/Line generator

Protractor

Graph Paper

Calculator with Trig functions

Corn Syrup or Glycerin or Vege Oil

Polar coordinate paper

Pre-Lab Questions

True or False: When light enters a transparent medium, the amount (angle) light refracts is dependent on the medium.

True or False: The amount light refracts in a medium is a property of that medium.

Procedure

On the graph paper draw the lines as shown below. (Or use polar coordinate paper.)  These will help you in conducting the experiment.  The dotted “normal” line forms a right angle with the vertical solid line.  Each of the radial lines is 10 degrees apart.  Make four radial lines (up to 40 degrees).


 



Place the refraction cup on the solid line, according to the diagram below.  Fill the cup about half way with water, add a pinch of coffee creamer, and stir so the mixture is homogeneous.





Consider the following diagram of light traveling between two media and refracting.






where n1 and n2 are the Indexes of Refraction in each medium.

Snell’s Law states:
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Solve this equation for n2:
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Place the refraction cup on the graph paper.  Shine the light along each of the radial lines and mark the angle of refraction, θr, on the paper, as shown below.  Use a pen/pencil to help you sight the refracted ray.  When you are done, measure the refracted angles with the protractor. Record the data in the table below.







In this experiment the first medium is air.  Air has an index of refraction, n1 = 1.0003

	Angle of Incidence, θi
	Angle of Refraction, θr
	n2

	10
	
	

	20
	
	

	30
	
	

	40
	
	


Take an average of your values for the index of refraction of water, n2:


Look up the Index of Refraction of water and see how close you are.  Calculate your percent error.

Index of Refraction of water = 1.33

Find the Index of Refraction of a different medium: corn syrup, glycerin, or cooking oil, whichever is provided to you in this lab.  Use the space below to record your data.  Make a data table and show all calculations.
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Average n2 = 
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