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Calculating the index of refraction

1. Fill out the table below with your measurements of the angle of incidence and the angle of refraction.

	Table 1. Measured angles for the Refraction of Water lab 

	Trial #
	Angle of incidence
	Angle of refraction

	Eliza's example
	33.5°
	24°

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


 

2. Plot the angle of incidence vs. the angle of refraction.

3. Describe/interpret your plot. (i.e., Is there a clear relationship between the angle of incidence and the angle of refraction?)

4. Now calculate the sine of the angle of incidence and the sine of the angle of refraction and fill out a new table of values:

	Table 2. Sine of angles of incidence and refraction 

	Trial #
	Sin(angle of incidence)
	Sin(angle of refraction)

	Eliza's example
	0.552
	0.407

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5. Plot the sine of the angle of incidence vs. the sine of the angle of refraction.

6. Describe/interpret your the plot from #5. (i.e., Is there a clear relationship between these quantities?)

7. The index of refraction of a material is found by dividing the sine of the angle of incidence by the sine of the angle of refraction. Calculate the index of refraction of water for each trial your dataset.
8. The accepted value of the index of refraction of water is 1.33. Look back over your data and discuss possible sources of error. [Even if each of your trials resulted in a perfect job and you got 1.33 every time, I still want you to do this! In my example, I get a value of 1.357, not too bad, but I'm not going to win any awards for precision measurement-making with this result. The most obvious source of slop for me is that the Pez dispensers are pretty thick. This introduces some uncertainty about where to place them in order to for them to eclipse each other in my line of sight.]

9. In this experiment, we can make the calculation for each trial like we did in #7, or we can fit a straight line to the points plotted in #5. If you plotted the sine of the angle of incidence on the y axis and the sine of the angle of refraction on the x axis then the slope of the line should be the index of refraction. What should the slope of the line be if you plotted the sine of the angle of incidence on the x axis and the sine of the angle of refraction on the y axis?

10. Draw a line that goes through the origin and whose slope is the theoretically correct slope based on the way you plotted your data. Note that I am not asking you to fit your data, but just to draw the correct theoretical line for reference. Draw it on your plot from #5 so that you can determine whether you were consistently off in the same direction, or if your results are randomly scattered. 

11. What is the largest angle of refraction (of light through water) theoretically possible and why? What was the largest angle of refraction you could reliably measure with your experimental setup and why? 

12.  Paste in a photo or two of your experimental setup, for posterity.
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