Light

Lesson #1: Introduction to Light

	Test out the Light in Solids experimental set-up before going into this lesson.



Time Frame: 60 minutes
Please write the vocabulary on the board before each lesson.

Vocabulary
Light - a form of energy that travels as a wave and reflects off of objects into our eyes, allowing us to see.
Luminous objects - objects that directly emit light; light source
Non-luminous objects - objects that can only be seen when they reflect light from a light source

Learning Standards:
Science
Waves and their Applications in Technologies for Information Transfer
1) Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.
2) An object can be seen when light reflected from its surface enters the eyes.
Energy
1) Light also transfers energy from place to place.
English / Language Arts
1) Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text.

Student will be able to:
1) Develop an understanding of the way light travels as a wave through multiple mediums.
2) Differentiate between luminous and non-luminous objects. 

Resources and Materials:
	Item
	Amount

	Science Journals
	

	“Discover Light: Electric and Magnetic Waves” pamphlet
	50 (in bin)

	Experimental Record Sheets
	25 (in bin)

	Black cloth with hole
	1 large piece (in bin)

	Can with no top and hole near the bottom
	1 (in bin)

	Bin
	1 (in bin)

	Rectangular glass dish
	1 (in bin)

	Dish towels
	2 (in bin)

	Flashlight
	1 (in bin)
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Focus Activity: Write up the following essential questions on a poster paper to leave in the classroom for the duration of the light unit before you start the lesson:
Essential questions:
1. What is light?
2. What does light do?
3. How does light travel?
4. Where does light come from?
5. What doesn't have light?
6. How do you know?

Have students think about the questions and write about these questions. Throughout the light unit, you should come back to these questions and by the end of the unit, the students should know the answers to these questions.

Introduction: Read the pamphlet about light as a class. Have each student write down 3 facts in their science journals that they learned from the reading. Also ask students to each write down 1 question about light that they would like to know more about. Either you or your classroom teacher will write these questions down on a big sheet of poster paper to be put up in the classroom.

Activity: Because we will be looking at light, it is advised that you keep the classroom as dark as possible by covering up the windows throughout the activities.
1) Light through a gas: Use the black cloth that has a small hole cut out in the center. Place the cloth over a sunlit window, and a beam of light should be visible.  If the beam of light cannot be seen clearly, sprinkle some baby powder in the air above the beam. Ask students to make hypotheses about what will happen in the experiment before doing the experiment, after you've shown or explained the setup of the experiment. Students should make observations about what they see or notice about the shape of the light. Does light always travel in a straight line?
2) Light through a liquid: Use the cans that have had a hole punched into the side near the bottom of the can. Position the can over a bin so that a stream of water can pour out of it.  Fill the can with water and hold your finger over the hole to keep it from leaking. Turn on the flashlight and place the light against the top of the can. Remove your finger and let the stream of water pour into the bin. Ask students to make hypotheses about what will happen in the experiment before doing the experiment, after you've shown or explained the setup of the experiment. Students should make observations about what they see or notice about the shape of the light. Why is this happening? 

Teacher Explanation:  Notice that light is only reflected through a small portion of the arc of water. Light won't follow a curve more than about 40-50 degrees in water.  The light is spread and reflected back and forth inside the stream but cannot escape from it, allowing the beam of light to appear to bend.

3) Light through a solid: Place the glass dish on one of the towels. Cover the outside of the dish up to the rim with the towel, but do not cover the rim itself. Place the other towel inside the dish, also up to the rim, but not covering the rim itself. Now shine the beam of flashlight down into the rim of the dish (see image below for a visual representation of the set-up). Ask students to make hypotheses about what will happen in the experiment before doing the experiment, after you've shown or explained the setup of the experiment. Students should make observations about what they see or notice about the light in this experiment. How is this similar to what happened in the previous experiment?
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Teacher Explanation: When the beam of light was shined directly into the rim of the towel-covered dish, it was reflected back and forth inside the glass until it came out the opposite side. Most of the light went straight through the glass. To be channeled to the other side, the light must be shined directly into the rim of the glass. 

4) Light in vacuum: Watch this video of the sun as seen from space: http://www.youtube.com/watch?v=rQjz-axT0G8&feature=youtu.be
	Like sound waves, light waves can travel through solid, liquid, and gas.  More amazingly, however, light can travel through a vacuum -- a space completely devoid of all matter!  Because light does not require a medium to travel, it can travel through the large distances of interstellar space.  This is how light from stars can reach the Earth.  The video you just watched shows light traveling from the sun through outer space.

Closure:  Discuss the following prompt as a class:  Think of the experiments performed today.  If you were to cover the luminous object so that it could not emit light, what would happen to the non-luminous object?  If you cover the non-luminous object so that it could not reflect light, what would happen to the luminous object?

Assessment: experiment sheet, participation, science notebooks
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Name:___________________________________               Date:__________________

Lesson 1 Experimental Record Sheet

When light travels through a medium, it can be reflected according to the properties of that medium.  This phenomenon allows us to see the colors, shapes, and sizes of non-luminous objects that do not give off their own light.  Today we will test light’s movement through three states of matter.

What are the three states of matter? Which ones do you think light can travel through?


Light through a gas: Air
How do you think light will travel through air?


Draw your observations in the box below.  Be sure to label the light source, the medium, the path of the light, and the eye.



What did you notice about the shape of the light?



Light through a liquid: Water
How do you think light will travel through water?  Will it travel in a straight line?


Draw your observations in the box on the back.  Be sure to label the light source, the medium, the path of the light, and the eye.



Why do you think this is happening?


Light through a solid: Glass
How do you think light will travel through glass?  Will light be able to travel from one side of the glass pan to the other?


Draw your observations in the box below.  Be sure to label the light source, the medium, the path of the light, and the eye.



How is this similar to what happened in the last experiment?
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