B-W    PHYSICS    COLOR AND VISION     MATRIX


I. 
The Physiology of the Eye



A.
The various parts of the eye function to detect light and to produce a clear image of an object of the retina.

1A1
1

1.
What Does Your Eye Look Like?
Lab
L/U
20 Min.

1A2
5

2.
How Far To the Side Can You See Color?
Lab
LIU
30 Min.

1A3
7

3.
Can You Find Your Blind Spot?
Lab
L/U
10 Min.

1A4
9

4.
Can You See Your Retina?
Lab
L/U
15 Min.





5.
Focus On Physics: The Eye and Vision.
Disc. 
L/U





6. The Parts Of the Eye. 
Overhead

II. Perception


A.
Memory plays an important role in the process of visual perception.




1.
What Is Visual Memory?
Lab
L/U
20 Min.

2A2D
11
2.
Can You Identify the Mystery Picture?
Demo/Overhead
L
15 Min.


B.
The eye‑brain system can retain an image for a short time after the stimulus is removed.

2B1
13
1.
How Long Can Your Eye Hold an Image?
Lab
L
20 Min.

2B2D
17
2.
Producing a Ghost Image.
Demo/ Disc.
L/U
10 Min.

2B3
15
3.
It’s All In Your Mind
Lab


C.
The perception of depth arises mainly because each of the two eyes receives a slightly different view of the same scene.

2C1
19
1.
Why Do We Need Two Eyes? 
Lab
L/U
40 Min.

D.
Many visual illusions arise when a picture is perceived incorrectly or can be interpreted in more than one way.

2D1D
25
1. Visual Illusions. 
Demo/ Disc
U
15 Min.

2D2
27
2.
Set Of Visual Illusions.
Overheads (6)

III.
The Spectrum of Light


A.
White light can be separated into different colored lights called the spectrum.

3A1
29
1.
How Can a Prism Be Used To Separate White Light Into Its 
Lab
L/U
20 Min.





Component Colors?

3A2D
33
2.
What Does the Prism Do To the Light?
Demo/Disc. 
U
25 Min.




3.
The Prism Produces a Spectrum Of Light
Overheads (2)





The Prism Causes Light To Change Direction. 

3A4
35
4.
How Can a Diffraction Grating Be Used To Separate White Light 
Lab
L/U
15 Min.





Into Its Component Colors?

3A5F
39
5.
Focus On Physics: The Prism and the Dif​fraction Grating Do the
Disc.





Same Thing, But Differently.

IV. Mixing Colors by Addition


A.

Different colored lights overlapping on a white surface are perceived by the eye‑brain system as the additive combination of the individual colors. The primary colors for mixing by addition are red, green and blue. Complementary colors for addition are any two colors which, when mixed additively, look like white.

4A1D
41
1.
What Happens When Colors Of Light Are Mixed?
Demo/Disc.
L/U
30 Min.

4A2D
44
2.
Dividing the Spectrum Into Three Regions. 
Overheads (2)






Simple Rules For Color Addition.

4A3D
45
3.
What Are Colored Shadows?
Demo/ Disc.
L/U
20 Min.


B.
Very small and closely spaced areas of color (either surfaces or lights) are perceived by the eye-brain system as the additive combination of the Individual colors.

4B1
47
1.
What Do Colors On a Color TV Screen Look Like Up Close?
Lab
U
20 Min.

4B2
51
2.
What Do Black and White Newspaper Pictures Look Like Up Close?   Lab
U
10 Min.


C.
Colored surfaces or colored lights presented in rapid succession may be perceived by the eye‑brain system as the additive combination of the individual colors.

4C1F
53
1.
Focus On Physics: Three Methods For Mixing Colors By Addition.
Disc. 
L/U

4C2
55
2.
Methods Of Color Addition.
Overhead




3.
Mixing Colors on Disks
Lab
L/U
20 Min.

V. Mixing Colors by Subtraction


A.
Colored lights can be described in terms of three attributes: hue, saturation and brightness. Colored objects can be described in terms of hue, saturation and lightness.

5A1F
57
1.
Focus On Physics: The Attributes Of Color.
Disc. 
U

5A2F
58
2.
Focus On Physics: Naming Colored Lights and Colored Objects.   Disc. 
L/U


B.
A colored filter has the property of absorbing certain colors and transmitting others. The name of the filter is determined by the color of light transmitted when white light is incident on the filter.

5B1
59
1.
What Do Colored Filters Do?
Lab
L/U
30 Min.

5B2D
63
2.
Characteristics Of Colored Filters.
Demo/ Disc.
U
20 Min.


C.
The color of the light that is transmitted through two or more overlapping filters is determined (approximately) by the color of the incident light minus the colors absorbed by the individual filters. The primary colors for mixing by subtraction are magenta (M), Cyan (C), and Yellow (Y).

5C1
65
1.
What Happens When You Overlap Colored Filters?
Lab
L/U
15 Min.

5C2F
67
2.
Focus On Physics: Diagrams For Describing Color Subtraction.
Disc. 
U

5C3
69
3.
How Are Color Slides and Color Photographs Made?
Lab
U
20 Min.


D.
The process of color printing involves both additive and subtractive methods of color mixing.

5D1
73
1.
How are Colors Produced In Color Printing?
Lab
L/U
30 Min.


E.
The mixing of colored paints involves both additive and subtractive processes. Predicting the resulting color is complicated because it depends on the physical properties of the paint.

5E1F
77
1.
Focus On Physics: The Mixing Of Paints and the Artist's Primaries.
Disc. 
U


F.
The color an object appears to be depends both on the color of the illuminating light and the properties of the object.

5F1
79
1.
How Do Objects Appear When Illuminated By Colored Light?
Lab
L/U
30 Min.

5F2D
83
2.
What Is the Color Of That Object?
Demo/ Disc.
L/U
30 Min.

5F3
85
3.
How Do Objects Appear When Viewed Through Colored Filters?
Lab
U
30 Min.

VI. Color Perception


A.
There are three different types of cones, each responding to light from a region of the spectrum. When light from an object strikes the retina, the relative responses of the three types of cones determine our perception of the color of the object.

6A1F
89
1. 
Focus On Physics: How We See Color.
Disc. 
U

6A2D
91
2.
Relative Response Of the Cone Cells As a Function Of Color.
Overheads (2)






Relative Response Of the Cone Cells As a Function of Wavelength.


B.
Excessive exposure to light reduces the responsiveness of the cones, and gives rise to the phenomenon of negative after images.

6B1
93
1.
What Are after images.
Lab
L/U
15 Min.

6B2F
99
2.
Focus On Physics: Explaining Negative after images.
Disc. 
U


C.
Color can be perceived when white light illuminates a black and white object.

6C1
101
1.
What Colors Do You See When the Disk Spins?
Lab
L/U
15 Min.
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