Law of Reflection:  Diffused and Specular Reflection plus Mirror Images

Mrs. Wolfe

Name _________________ Period __ Date _____

http://micro.magnet.fsu.edu/primer/lightandcolor/reflectionintro.html
Directions: Open the web site listed above and complete the questions/activity below:

Define the following:

Incident Wave _________________________________________________

Reflected Wave ________________________________________________

State the Law of Reflection: ______________________________________

Specular Reflection _____________________________________________

Diffuse Reflection ______________________________________________

Simulation #1
Open the Reflection of Light Interactive Tutorial and record your observations in the table below.

To adjust the incident angle, simply move the slider labeled Incident Angle and the wave angle will change. The wavelength of the incident beam can also be changed using the "Wavelength" slider. As the value of the wavelength is changed, the color will change to reflect the color of light at the given wavelength. 

	Incident Angle (0)
	Reflected angle (0)
	Incident Wavelength (nm)
	Color of Light

	0.0
	 
	418
	 

	10.0
	 
	478
	 

	20
	 
	546
	 

	30
	 
	580
	 

	50
	 
	598
	 

	60
	 
	670
	 

	70
	 
	497
	 


Was the law of reflection verified with this simulation? ______________________

Does color affect the angle of reflection? _________________

Click back to return to the previous page.

Simulation #2 

Click on the Specular and Diffuse Reflection Interactive Tutorial.
	Object Color
	Roughness
	Reflected Color(s)

(beams emitted by surface)
	Color Perceived by Observer

(color of surface)

	White
	0.0 %
	 
	 

	White
	100 %
	 
	 

	Red
	0.0 %
	 
	 

	Red
	100 %
	 
	 

	Orange
	0.0 %
	 
	  

	Orange
	100 %
	 
	 

	Yellow
	0.0 %
	 
	 

	Yellow
	100 %
	 
	 

	Green
	0.0 %
	 
	 

	Green
	100 %
	 
	 

	Blue
	0.0 %
	 
	 

	Blue
	100 %
	 
	 

	Violet
	0.0 %
	 
	 

	Violet
	100 %
	 
	 


Move the slider to change the surface color to purple and the surface roughness to 35%.  What colors are reflected?  _____ _____________________  If you mix the colors that are reflected, what color will you get?  __________________  Therefore, the color of an object is the sum of the colors it ___________________ (absorbs, reflects)

As the texture of the surface becomes more irregular, what happens to the number of wavelengths and the angles of reflection?
What colors are reflected to make an object appear yellow when exposed to white light? _______________

What colors are reflected to make an object appear orange when exposed to white light? _______________

What colors are reflected to make an object appear Blue when exposed to white light? _______________ What color(s) is/are absorbed? ___________________

Does diffuse reflection obey the Law of Reflection? _________________

Move the slider to change the surface color to black.  Experiment by changing the surface roughness from 0% to 100%.  What colors are reflected?  ___________________  What colors are absorbed?  _____________________________ Does surface roughness change the colors that are reflected when the object appears black?  _____________  Why or why not? 

Simulation #3
Go to http://micro.magnet.fsu.edu/optics/lightandcolor/reflection.html
Click on the Concave Mirror-Real Images Interactive Tutorial.
The concave mirror tutorial demonstrates virtual images generated by this type of mirror. In order to operate the applet, simply move the mouse cursor over to the smaller soldier, click on the left-hand button and move him back and forth to adjust the reflection.

Slide the bar until you see the “virtual image.”  Where is it located?

Slide the bar until you see the “real image.”  Where is it located?

What is the difference between a real image and a virtual image?

 Simulation #4
Go back to http://micro.magnet.fsu.edu/primer/lightandcolor/reflectionintro.html
Click the Concave Spherical Mirrors Interactive Tutorial.  To operate the applet, simply move your mouse curser over to the slider and move it back and forth to adjust the object’s position.
The concave image is located ___________ the mirror. (in front of, behind)

The size of the real image produced by the mirror will change with changes in the distance between the owl and the mirror.  The light beam travels from the owl’s eye to the mirror and reflects down to the focal point.  Because there is more than one light beam in an area, another light beam travels from the owl’s foot to the mirror and reflects to the focal point.  As a matter of fact, all reflections gather at the focal point, producing an image.  If you were to hold a piece of paper at the focal point, you would see an actual “real” image of the owl on the paper.  That’s because the light beams are actually gathering at that point.

The center of curvature is the center of the mirror.  As the owl approaches the center of curvature, how does the image change?  
Describe the image produced by a concave mirror. Compare the image to the object. (Discuss position in reference to the mirror, size of image, and vertical orientation.  Make a quick sketch to illustrate your description.)

 

The image is _________ than the object. (larger, smaller, equal in size)

According to your definition of a real image in Simulation #3, why is this a real image? ______________________________________________

Simulation #5 Convex Mirror Images
Click on the Convex Spherical Mirrors Interactive Tutorial. 

The convex image is located ___________ the mirror. (in front of, behind)

The reflection patterns generated by a convex mirror are different.  The light beams travel from the owl and seem to penetrate the mirror.  They seem to gather at a point, the focal point, behind the mirror.  Of course, these light beams cannot actually penetrate the mirror.  If you were to hold a sheet of paper at the focal point behind the mirror, you would not see an image on the paper.  That’s because the light beams are not really gathering at that point.  They simply seem to gather at that point.

Is the image virtual or real?

As the object approaches the center of curvature, how does the image change?

The image is _________ than the object. (larger, smaller, equal in size)

Describe other characteristics of the convex mirror image.  Make a quick sketch to illustrate your description.
Extensions

Draw a concave and convex mirror below. Label the principle (optical) axis, focal point, and the center of curvature for each mirror.  Indicate the location of each image and label the type of image produced by the mirrors.

