Light-Man

Introduction

There are several different things that light can do.  One of these behaviors is reflection.  Reflection occurs when light bounces off a surface.  A common case of reflection is when you look in a mirror.  Whether you realize it or not, you are reflecting light.  This light travels to the mirror, and then bounces back to your eyes.  This is how you see your reflection. 

Another behavior of light is refraction.  Refraction is how light bends as it travels through different materials, also called mediums.

In this lab, you will see how refraction and reflection work together and how it can be used to make special effects
Materials

Flashlight

black paper

Double convex
lens
scissors

Tape
Procedure

1.  Trace the end of the flashlight onto a piece of black construction paper.

2.  As you cut out the circle, cut it slightly bigger than the outline to give you room to tape it down.

3.  In the circle, draw out a block letter “L”.  Make sure the letter is off-center and that it is small enough to fit over the flashlight.  Cut out the letter "L."

4.  Tape the circle down to the flashlight and turn it on – again making sure the "L" is off-center.  

5.  Shine the flashlight on the opposite wall. Record what you see.

6.  Place the double convex lens in front of the flashlight.  Move the lens back and forth.  Record what you see.

Questions

1.  When you first turned on the flashlight, could you see the block letter "L"?  Why or why not?

2.  Why did you make the block letter "L" off center?

3.  What happened when you placed

the lens in front of the flashlight and moved it?

Conclusion

How do refraction, and reflection work together in this activity?  Use evidence from your lab to back up your statement.

Teacher Notes:  Light-Man

Introduction

There are several different things that light can do.  One of these behaviors is reflection.  Reflection occurs when light bounces off a surface.  A common case of reflection is when you look in a mirror.  Whether you realize it or not, you are reflecting light.  This light travels to the mirror, then bounces back to your eyes.  This is how you see your reflection. 

Another behavior of light is refraction.  Refraction is how light bends as it travels through different materials, also called mediums.

In this lab, you will see how refraction and reflection work together and how it can be used to make special effects

Materials

Flashlight

black paper

Double convex lens
scissors

Tape

Procedure

***OPTIONAL ENGAGEMENT***

Have you ever seen the comic or movie “Batman?”  When the mayor of Gotham City needed to summon Batman, he projected a bat-shaped light into the sky.  Show a comic or scene from the movie to illustrate this.

Batman has a less well-known cousin named “Light-man.” He is the superhero who can help teachers understand basic concepts of light.  To summon Light-man, you simply need to project a letter L into the sky.  This isn’t as easy as it may seem.

1.  Trace the end of the flashlight onto a piece of black construction paper.

2.  As you cut out the circle, cut it slightly bigger than the outline to give you room to tape it down.

3. In the circle, draw out a block letter “L”.  Make sure the letter is off-center and that it is small enough to fit over the flashlight.  Cut out the letter "L."

4.  Tape the circle down to the flashlight and turn it on – again making sure the "L" is off-center.  

5.  Shine the flashlight on the opposite wall. Record what you see.

6.  Place the double convex lens in front of the flashlight.  Move the lens back and forth.  Record what you see.

Questions

1.  When you first turned on the flashlight, could you see the block letter L?  Why or why not?  You could not see the block letter "L".  Light needs to reflect off the mirror in the flashlight.  The mirror in the flashlight is concave; there is no lens in the flashlight to focus the light.

2.  Why did you make the block letter L off center?  If the flashlight bulb is visible through your "L", then it will also be visible in the image through the lens.

3.  What happened when you placed the lens in front of the flashlight and moved it?    At first you still didn’t see the block letter "L".  You needed to move the lens back and forth to bring it into focus.

Conclusion

 How are refraction and reflection work together in this activity?  Use evidence from your lab to back up your statement.

You can’t make a Batman or Light-man signal with a flashlight or spotlight alone.  The curved mirror in the flashlight makes the light travel in a beam, but does not focus it.  You need a lens to refract the light to allow it to focus.
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