Refraction -
Which Way to Bend?


Name: __________________________

The objectives of this activity are to explore refraction to determine a general rule for which way light bends, and if light always bends, when it enters a different medium.

Materials

Refraction Cup

Coffee Creamer

Laser Pointer/Line

Graph Paper

Ruler

Spaghetti

Red Food Coloring

Pre-Lab Question

Light travels from one medium to another: in this case from air to water, as shown.  Does the light maintain a straight-line path once it enters the water or does it bend (“refract”)? _____________

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, a touch of red coloring, and stir so the mixture is homogeneous.




Shine the laser beam through the water at an angle so the light is incident on point O, where the dotted normal line meets the cup, as shown below.  Notice the beam entering the cup.  Use the spaghetti to help you sight a straight line. Does the laser beam maintain a straight-line path once it enters the water?  ____________

Sketch the light path from the laser through the cup:






Once in the water, does the light bend toward or away from the “normal” line? _______________

Now shine the laser light from the other side of the cup so that the light travels through the cup, strikes Point O and leaves the cup, as shown below.  Use a pen or pencil to help mark the light path after it leaves the cup.  Sketch the light path from the laser through the cup and out the flat side.





Once the light leaves the water and is in the air, does the light bend toward or away from the “normal” line? ______________

From your observations in this activity, make a conclusion about the direction light bends or “refracts” with respect to the normal, when it passes from 1) air to water and 2) water to air.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Part B – Always At An Angle?

Experiment and answer this: what is the condition under which light enters the water but does not bend or refract, i.e., maintains a straight-line path?  Refer to the normal line in your rule. (Hint: it’s easier to discover when light is incident on the flat side of the cup.)

______________________________________________________________________________

______________________________________________________________________________

Sketch the condition below.  Show the light paths/directions with arrows.


Good work!  But your condition should hold true when light is incident anywhere on the curved side of the cup also.  Experiment with light incident on the curved side.  If you need to, restate your condition/rule.  (Hint: what would the normal lines look like on the curved side?)

______________________________________________________________________________

______________________________________________________________________________

Teacher Note: 

Let students have sufficient time to explore using this equipment.  They will probably shine the laser through the refraction cell in different ways and discover other phenomena.
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