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Science in Motion
Juniata College


Catch The Wave:  Speed of Light in Jell-O©
Teacher Notes
Time needed to complete lab:  35 minutes
Target Grade Level:  7th-12th grade depending on the complexity of extension activities
Objectives:
· Measure the speed of light in Jell-O© using a laser pointer.
· Compare the properties of white light and lasers.
· Identify refractive index as an intrinsic physical property of an optical medium.
Major Concepts:
· Visible light is made up of many wavelengths of light.
· Lasers are usually monochromatic and concentrated light sources.
· Light bends toward the normal when it moves from a rarer to a denser medium.
· Refractive index can be used as an analytical tool to calculate the concentration of solutions.
Pre-Lab Preparation:
The Jell-O© should be firm at room temperature. 
Recipe #1 For Jello Mold  (for 1 mold)
Ingredients:
2 ¼ cup of cold tap water
3 packets of Knox Gelatine©
1 packet (85 g) Jell-O© box mix
Directions:
In one cup of cold water sprinkle 3 packets of gelatin and allow it to sit for 2 minutes.  Add the jello mix to 1¼  cup of water and heat it on medium low until dissolved.  Add the gelatin to the Jello mix solution and heat until dissolved and clear. Pour the mix into the mold.  Remove any air bubbles with a torch.  Un-mold the jello onto a transparency sheet or leave in the mold, if it does not interfere with the experiment.  Keep refrigerated until ready to use. 
When choosing a color of Jell-O© to prepare the mold use colors other than blues and greens, if using a red laser.
Demonstrations:
· Project an image of the electromagnetic spectrum and discuss briefly why it does not require a medium to travel.  Contrast these waves with mechanical waves.
· Use a beaker of water and a straw to demonstrate refraction of light.
· Show students why diffuse light is different from a laser light.
Sample Data:
	Angle of Incidence (i)
	50º

	Angle of Refraction (r)
	30º

	Refractive Index of Air (ni)
	1.0008

	Speed of Light in Vacuum (c)
	299,792,458 m/s


Sample Calculations:
nr  = ni (sine i) 
nr  = 1.008 (sine 50º) = 1.5333

(sine r)
(sine 30º)
v = c/nr
v = 299,792,458 / 1.5333 = 195,559,333.3 m/s
Additional References:
http://www.yorku.ca/eye/snell.htm
http://en.wikipedia.org/wiki/Laser
http://www.physicsclassroom.com/Class/refrn/u14l2b.html
Extension Activities:
· Change the refractive index of the Jell-O©, and create “faster” or “slower” media.
· Discover how dissolving various amounts of sugar in the jello changes the refractive index and the speed of light in the medium.
· Design an experiment to show how refractive index can be used to calculate the concentration of a salt solution.
Vocabulary:
Law of refraction:  A formula that relates the indexes of refraction of two media to the angles of incidence and angle of refraction to the normal.
Angle of Incidence:  The angle between an incident ray and the normal to the surface.
Angle of Refraction:  The angle between a refracted ray and the normal to the surface.
Refractive Index:  A measure of how much light is bent as it moves from one medium to another.
Electromagnetic Wave:  Wave form of light made up of transverse waves of electric and magnetic fields that propagate at right angles to each other.
Normal:  An imaginary line that is perpendicular to the surface of a medium at the point at which a ray enters or leaves the medium.
Grid Template:  Found on the next page.
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