Refraction with Reflection



Name: __________________________

The objectives of this activity are to investigate if refraction and reflection can occur at the same time and if light can be trapped in a medium.

Materials

Refraction Cup

Coffee Creamer

Laser Pointer/Line

Graph Paper

Ruler

Index Card, White

Fiber Optic Cable

Procedure

On the graph paper draw the lines as shown below.  These will help you in conducting the experiment.  The dotted “normal” line forms a right angle with the vertical solid line.  Place the refraction cup on the solid line, as shown in the diagram below.  Fill the cup about ¾ full of water, add a pinch of coffee creamer and, and stir so the mixture is homogeneous.




Here’s a question: when light is incident on the curved surface of the cup, does all the light refract, pass through the water, and leave the cup or does some light also reflect before leaving the cup/water?  Design and conduct a simple experiment to find the answer.  Explain how the results reveal the answer.  Use the diagram below for sketching your observations and to help explain.




Here’s another question: when light travels through the water and reaches Point O, is there a condition under which all the light will reflect back into the water?  Let’s find out.  Place an index card as shown to act as a viewing screen.  Aim the laser at point O and observe the spot on the screen.  Rotate the laser pointer clockwise from point A to B, as indicated, and follow the spot on the screen.  Be sure the laser beam always strikes point O as you rotate the laser pointer.








When the spot of light shows on the card, is light leaving the water? ________________________

Does the light always leave the water, or can it be reflected back into the water and become “trapped?”

________________________________________________________________________________

What determines if light is refracted out of the cup or trapped, i.e., Totally Internally Reflected?

________________________________________________________________________________

Imagine the clear plastic pipe below is filled with water.  Light from a laser enters from the left and is totally internally reflected.  Show the path of the light as it travels through the pipe.



Take the length of fiber optic cable and shine the laser into one end.  What happens?  Explain what is going on.

________________________________________________________________________________

________________________________________________________________________________
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