Refraction – Snell’s Law

Name ______________________ Block___________

Objective:  To measure the angle of incidence and angle of refraction for water and glass

To determine the refractive index of each substance

Materials:

Ray box


polar coordinate paper
semicircular glass block


semicircular water dish
water

Procedure:

1. Position the semicircular block so that the straight edge is along the 90-270 degree line on the polar coordinate paper and the 0 line is your “normal” line

2. Shine a single ray of light from the ray box along the 0 line so that it strikes the glass block at the vertex of the polar coordinate paper

3. Measure and record the angle of refraction

4. Repeat steps 2 and 3 for the angles of incidence shown in the table below

5. Repeat procedure 1-4 using the dish half filled with water in place of the glass block

6. Calculate sin i, sin R, and sin i/sin R for all cases

Data:

Glass block

Angle of incidence (degrees)
Angle of refraction (degrees)
Sin i 
Sin R
Sin i/sin R
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Water 

Angle of incidence (degrees)
Angle of refraction (degrees)
Sin i 
Sin R
Sin i/sin R
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Analysis:

1. What is Snell’s law?

2. What is the “real” refractive index for glass?  For water?  Are these supported by your experimental results? Explain.

3. Based on your experiment, through which medium (glass, water, or air) does light travel fastest? Slowest? What makes you think this?

4. What are some sources of error in this lab? What could be done to improve your experimental results?

5. Draw a diagram of what you would expect to see as light passes from glass to water.  Label the angle of incidence, angle of refraction, normal, and the boundary (where the glass stops and the water starts).

6. Give an example of a situation in which knowing the refractive index of a substance could be useful.

Conclusion:  

