Catch a Wave!!
Exploring the Wave Properties of Light

Activity Summary: 
This activity provides a quick and easy way to prove light travels in waves.  Students will observe how light travels through filters placed at various angles and discuss how the observed effects of the filters can explain the theory that light travels in waves.

Subject: 

Science: Science as Inquiry, Physical Science, Science in Personal and Social Perspectives. 

Grade Level: 

Target Grade: 8 

Upper Bound: 10 

Lower Bound: 6 

Time Required: 15 minutes 

Activity Team/Group Size: Entire class

Reusable Activity Cost Per Group [in dollars]: $20 

Expendable Activity Cost Per Group [in dollars]: $0 

Authors:
Undergraduate Fellow Name: Ekta Saheba
Graduate Fellow Name: Lisa Williamson
Teacher Mentor Name:
Date Submitted:
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Parent Lesson Plan(s): 

This activity was created as a supplement to the PEER 8th grade curriculum module “Three Rivers, Three Nations,” but can easily stand alone.

Activity Plan:
The teacher should first explain the characteristics of polarized sheets.  ‘Polarized sheets are filters for light.  Each sheet contains a series of small, parallel slits through which light can pass.’
1. Turn on the overhead and place one of the two polarizing sheets on top.

2. By touching only the edges of the sheet (so not to touch either the top or bottom), rotate the sheet a full 360º.

3. Ask students what they observed as the sheet was rotated. (No change should be observed).

4. Place the second polarizing sheet on top of the first one.

5. Keeping the bottom sheet motionless, slowly rotate the top sheet (by touching the edges only), pausing every 45º for students to observe any changes.

6. Continue rotating as mentioned in step 5 until the top sheet has been rotated a full 360º. (Overall, the light shining through the filters should slowly dim and then brighten – or vice versa).


Assessment: 

The teacher should encourage students to speak up during the experiment to note any observations.  After the experiment, the teacher should have the class discuss what happened to the light as the top screen was rotated, why was there a different result when only one screen was used, and what would be the result of the two parts of the experiment if light traveled in straight lines.  Students should understand that polarized light is light that has been filtered so that it vibrates only in a certain direction.  Students should also discuss how the properties of polarized filters can be used in various products (sunglasses and computer monitors for reducing glare).
Learning Objectives:
8.2 (D) Communicate valid conclusions

8.7 (B) Recognize that waves are generated and travel through many substances

Prerequisites for this Activity:
Students should know the properties of light and have discussed or been informed that light travels in waves.  Students should also know that light waves vibrate in many different directions but can be thought of as vibrating both horizontally and vertically.
Possible Extension:

Try placing an optically active material in between the two polarized sheets and observe what happens.  Some possible materials include cellophane tape and Karo syrup.  The colors that you see result from differences in the speed of polarized light as it travels through the tape and syrup.
Materials List: 

2 – 3” x 3” Polarized sheets (this is the minimum size – 6” x 6” is the best size to use.)  The larger the size of the sheet, the easier it will be for students to observe changes.  Polarized sheets can be found online at various sites including www.3Dlens.com, www.bhphotovideo.com, or in most camera or computer stores.  The sheets are not used frequently outside of photography, though they are used to reduce glare on computer monitors.  Polarized sheets can also be found in children’s activity kits that are focused on subjects of light and waves.  Both circular and square sheets can be used, as well as either mounted or unmounted sheets.  The polarized sheets are also known as polaroid screens, polarized screens, or polarized filters.

Overhead Projector

