Light Lab

Light has many unique properties both as a particle and as a wave.  In this lab we are going to investigate the wave-like characteristics of light.  The characteristics include:  reflection, refraction, and color.

Materials:

Protractor

Laser Light

2 flat mirrors

beaker

water

asst. colored light bulbs

index card w/diffraction grating

Concave/Convex mirror

Light ray box with accessories

White paper

Safety:

Lasers can and will burn the retina of the eye.  Do not direct laser toward any students.

Procedure:

Reflection:  Flat mirror
1. Place a piece of paper under an upright flat mirror.

2. Aim the laser at the mirror at a 20( angle.

3. Draw the angle of the reflected light.

4. Aim the penlight at the mirror at a 45( angle.

5. Draw the angle of the reflected light.

6. Aim the penlight at the mirror at an angle of 45(. Place a second mirror at a 90( to the first mirror to achieve a second reflection.

7. Draw the angles created by both mirrors.

Concave Mirror
1. Set the mirror upright using a piece of clay for stabilization.

2. Form a cube of clay and place a paper clip in the center, this will serve as your object.

3. Place the object at 5 different distances from the mirror.  Try starting very close, then working your way out.
4. Record your data in a table like the one below.

	Distance (cm)
	Upright/Inverted
	Real/Virtual

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Convex Mirror

5. Using the same object, switch the mirror to the convex side and repeat the procedure you used for the concave mirror.
6. Record your data in a table like the one below.

	Distance (cm)
	Upright/Inverted
	Real/Virtual

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Color

1. Turn on the blue light.

2. Using the diffraction card, view the blue light.

3. List the colors that you see in the order they occur.

4. Repeat with the green light.

5. Repeat with the red light.

6. Now, combine the blue and red lights.

7. Using your diffraction card, list the colors that you see in the order they occur.

8. Repeat, but with the red and green lights.

9. Repeat, but with the blue and green lights.

10. Now, combine all 3 lights and view with your diffraction card.

11. List all of the colors you see in the order they occur.

Refraction:  Rectangular Prism
1. Turn the power source on.  Do not change the voltage setting.

2. Slide the single slit cover in the ray box, so that only one thin ray of light is produced.

3. Place a piece of white paper halfway under the ray box.
4. Place the rectangular prism in front of the ray box and adjust the ray of light so that it hits the prism at an angle of 25°.
5. Trace the incident ray and the refracted ray (inside the prism) also trace around the rectangular prism.
6. Draw the normal line for each of the rays (see diagram below).

7. Measure the incident and refracted rays from the normal and record.

8. Repeat for 2 other angles and record their corresponding refracted angles.

Converging Lens
1. Slide the triple slit cover in the ray box, so that only 3 thin lines of light are produced.

2. Place a piece of white paper halfway under the ray box.

3. Place the converging lens (prism) in front of the rays.  

4. Move the prism until the rays converge and are in focus.

5. Measure the distance from the point of convergence (the focal point) to the prism.  This is the focal length of this lens.

6. Experiment with at least 3 combinations of lenses, using all or one of the following:  the thick converging, the diverging lens, and the plano-convex lens.

7. Record the formation of the rays with the different combinations.
Analysis 

1. What relationship exists between the angle that the light travels to the mirror and the angle of the reflected light?   
2. What is the focal length of the concave mirror?
3. How does the image change as it travels away from the concave mirror?

4. How does the image change as it moves closer to the convex mirror?  Away from the convex mirror?

5. How do you explain the spectrum of colors you saw with the blue light?  the red light?  the green light?  

6. Where does the light bend when it interacts with the prism?

7. Describe the results of each of your lens combinations.

Conclusion (Questions to include)

What can you conclude about the angles produced when the light reflects off of a flat mirror.  What are some practical uses of a convex mirror?  A concave mirror?  How do you explain the colors you saw with the blue & red light? red & green?  blue & green?  What happened when you combined all 3 lights?  Explain why this happened.  If the rectangular prism were made of a thicker material, how would it change the way the light was bent?  Describe the relationship between the incident and refracted angle.  How is the behavior of light interacting with the flat mirror similar to and different from the way light behaves when interacting with the prism?  How does the thickness of the lens affect the refraction of the light?  Explain the physics behind the results of one of your lens combinations.
