Energy Explorations Outline
Station 10
Light Refraction Station
Materials:


Clear plastic cup, pencil, water


Vanishing jelly marbles, tray, bowl, water


Convex lens 





Simple picture or logo with printing


White light prism graphic



Rainbow glasses




Lamp base with bulb & CD



Card with black stripes

I.
Introductions

II.
Review of Important Ideas
A. Light travels through different media (air, water, glass, etc.) at different speeds. When light enters a different medium at an angle it is refracted or “bent”, which is called the index of refraction.
B. Lenses are often used to refract light in useful ways.
· There are two basic shapes: convex and concave
· Convex lenses are the most useful type of lens.
· Convex lenses are in many optical devices (such as cameras, telescopes, our eyes). 
· Convex lenses are thicker in the center than at the edges.
C. Convex lenses focus light to a point called the focal point.
· Objects closer than the focal point appear right-side-up and magnified.
· Objects beyond the focal point appear inverted (upside-down) and reversed.

D. Visible light is a mixture of different colors or wavelengths of light. Red is the longest wavelength.  Violet is the shortest wavelength. 

· Visible or “white” light can be separated into its different colors by refraction such as using a prism to separate the light or water droplets refracting light to form a rainbow. 

· Red light is refracted least, violet is refracted most. 

· Visible or “white” light can also be separated into its different colors by diffraction.

· Diffraction occurs when waves move through small openings and spread out. 

III.
Activities and Demos

A. Pencil in Cup/Black Lines Demos – Pencil in the cup and fill halfway with water. Have students observe as you add the water.

· The pencil appears to be bent or broken due to refraction of the light coming from the pencil to our eyes. The light is traveling through the water and then the air. When the light hits the air at an angle it changes direction slightly.
· Now use the card with the single black line.  Hold it horizontal behind the water.  Does it look bent?  Just a little.   Now, slowly turn the card to a 45° angle.  What happens?  It really appears bent.  Repeat with the side of the card that has several lines.
· Refraction is why things often appear differently when viewed in water or other transparent medium such as glass or plastic. (Ex: fish in aquarium, stick or fishing rod in water, etc.)
B. Vanishing Jelly Marbles- Have marbles in the clear bowl in the tray on top of the bumper sticker. Have students try to read the bumper sticker.  Now slowly pour water into the bowl until the marbles are covered.  What has happened?  The students will now be able to read the bumper sticker.  Why?  Before the water is poured in the bowl, the message looks scattered because light is reflecting off of the marbles and being scattered in every direction.  When water is poured in the bowl, the message becomes clear because light rays pass through the water and the marbles into your eyes without being scattered.  This is because the marbles have the same index of refraction as the water in the bowl. The message is now revealed.
C. Lenses – Show convex lens to students. Discuss how convex lenses refract light in a useful way.
· Name as many devices as possible that contain lenses. (camera, eyeglasses, microscope, telescope, projector, eyes, etc.) Encourage all students to contribute.
D. Convex lens – Distribute plastic hand lenses to students.
· Use convex lens as magnifier. Students view picture/print close up.

· Use convex lens to find approximate focal point (where image appears blurred).

· Use convex lens to view objects at a distance. Be sure they see inverted, reversed image.

E. Rainbows 

· Visible or “white” light can be separated into its different colors by refraction such as using a prism to separate the light or water droplets refracting light to form a rainbow. Show picture of prism.  
· We are going to look at some rainbows. Because we can’t create a rainbow in this room, we are going to use diffraction gratings to separate white light into individual colors.  A diffraction grating is a like a super prism splitting light into beams traveling in different directions.
· Look at the CD behind the light.  The data tracks are small enough to be able to diffract visible light.  
· Diffraction gratings (“rainbow” glasses) separate white light into individual colors. This is called the visible light spectrum.

· Reinforce that each spectrum seen is always in the same order….from red (longest wavelength) to orange, yellow, green, blue, violet (shortest wavelength)
IV.
Closing

A. Students return lenses and cards.


B. Fill in booklet or worksheet.


C. Farewells and reminders.


D. Straighten up and re-set station.
Question(s) in student booklet:

The bending of light as it passes from one medium into another is called        REFRACTION        .
A         CONVEX ___ lens is the most useful and is found in many optical devices.              
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