OPERATION PHYSICS    BEHAVIOR OF LIGHT    MATRIX


1.
PROPAGATION OF LIGHT


A.
Light is a form of energy that can travel from a source to an object.

1A1D
1

1. 
"Dark Suckers"
Disc

1A2D
3

2.
How Is a Radiometer Affected By Light?
Demo
L/U
15 Min.

1A3F
5

3.
Focus On Physics: The Speed Of Light
Disc.


B.
"Seeing" an object requires light to travel from some light source to the object, and then travel from the object to the eye of the observer.

1B1D
7

1. 
What Is the Role Of Light In Seeing Objects?
Demo
LIU
10 Min.

1B2
9

2. 
a) What Do the Lines Represent?
Overheads (3)





b)
Light Spreads Out From Each Point on the Bulb





c)
Seeing the Book


C.
Light travels in straight lines. The existence of well defined shadows and pinhole images provides evidence for this behavior of light.

1C1
11

1.
What Are the Properties Of Shadows?
Lab
L/U
25‑40 Min.





Shadows Cheap And Simple
Lab
L/U
10 Min
1C2
17

2.
How Does a Pinhole Affect Light?
Lab
LIU
15‑20 Min.

1C3F
21

3.
Focus On Physics: Representing the Behavior Of Light-Drawing
Disc. 
U





Light Rays.





Whole Room Pinhole Camera





1C4
23

4.
a)
Shadows 
Overheads (2)





b) 
Pinhole Images (Camera)
Lab
L/U
10 Min
1C5D
25

5.
Predicting and Explaining Multiple Shadow Effects
Demo
U
20 Min




6.
Multiple Shadows
Overhead


D.
The intensity of light from a source, or the brightness of a patch of light on a paper, decreases with distance from the source
1D1
27

1.
What Happens To Light As It Moves Further From Its Source?
Lab
U15 
Min.

II
REFLECTION AND MIRRORS


A.
A mirror inverts the relative position of objects, or parts of an object, along the direction perpendicular to its surface.

2A1
31

1.
How Do Things Appear in a Mirror?
Lab
L/U
20 Min.

2A2D
35

2.
Does a Mirror Really Reverse Letters?
Demo
U
15 Min.


B.
The mirror image of an object appears to be located the same distance behind the mirror plane as the object is in front, measured along a line perpendicular to the mirror plane.

2B1
37

1.
From Where Can You See an Object's Reflection In a Mirror?Demo
L/U
15 Min.

2B2
39

2.
How Much Of Yourself Can You See In a Mirror?
Lab
U
30‑40 Min.





How Much Of Yourself Can You See In a Mirror? Revisited
Lab
U
10 Min
2B3
43

3. Where Is the Mirror Image? 
Lab
U
15 Min.





Can A Human Fly Like an Eagle? Or a Turkey? Or…
Demo
L/U
5 min

C.
Light reflects from a mirror surface in a well defined manner, such that the angle of reflection equals the angle of incidence. Light reflects diffusely from a non‑shiny surface; that is, incident light seems to be reflected in all directions.

2C1
47

How Does Light Reflect From a Mirror Surface?
Lab
U
20 Min.

2C2
53

2.
How Does Light Reflect From a Non‑Shiny Surface?
Lab
L/U
15 Min.

2C3F
55

3.
Focus On Physics: Regular And Diffuse Reflection
Disc. 
U





4.
a) Regular and Diffuse Reflection 
Overheads (2)





b) Close‑up View of Diffuse Reflection

2C5F
57

5.
Focus on Physics: What Is the Difference Between a Plane Mirror
Disc.





and a Piece Of Paper?


D.
Ray diagrams can be used to describe some of the properties of the images formed by plane mirrors.

2D1F
59

1.
Focus On Physics: Drawing Ray Diagrams To Describe How Plane
Disc. 
U





Mirrors Form Images

2D2
61

2.
a) The Mirror Image 
Overheads (2)





b) Can An Observer See a Mirror Image?





3.
Focus On Physics: Student Difficulties In Understanding Image
Disc. 
U





Formation By a Plane Mirror


E.
Depending on the type of curved mirror (concave or convex), and the position of the object relative to the mirror, images formed with curved mirrors may be upside down or right side up, and may be larger or smaller than the object.

2E1
63

1.
What Do Curved Mirrors Do?
Lab
U
20‑30 Min.

III.
REFRACTION


A.
Whereas light passes through a transparent material without being diffused, it is diffusely transmitted through a translucent material.

3A1D
67

1.
What Is the Difference Between Transparent, Translucent, and 
Demo
L/U
20 Min.





Opaque Objects?




2.
Transparent, Translucent, And Opaque Materials
Overhead


B.
Light changes direction (refracts) when crossing the boundary between two different transparent materials.

3B1
69

1.
How Does Light Change Direction?
Lab
L/U
20‑30 Min
3B2F
75

2.
Focus On Physics: Refraction Of Light
Disc. 
U

3B3D
79

3.
a) 
Rules of Refraction 
Overheads (4)





b)
Refraction of Light





c)
The Amount of Refraction Depends on the Angle of Incidence 





d)
The Critical Angle and Total Internal Reflection


C.
Because of refraction, the apparent position of an object viewed through a transparent material is different from the actual position of the object.

3C1
81

1.
How Do Objects Appear When Seen Through a Transparent Material?
Lab
L/U
30 Min.





Penny Drop
Lab
L/U
5 min
3C2D
85

2.
a) The Appearing Coin 
Overheads (3)





b) The Distorted Straw





c) The Displaced Pencil

3C3
87

3.
Where Do You Aim To Spear the Fish?
Lab
U
15 Min.




4.
Where Do You Aim?
Overhead

3C5F
91

5.
Focus on Physics: Refraction Through a Plexiglas Block
Disc.


D.
Some mirages and atmospheric distortion phenomena can be explained by refraction of light.

3D1F
93

1.
Focus On Physics: Mirages and Twinkling Stars
Disc. 
U




2.
"Water On The Road" Mirage
Overhead

IV.
LENSES


A.
A convex (converging) lens can form an image on a screen and can also behave as a magnifying glass. A concave (diverging) lens cannot form an image on a screen, it makes objects appear smaller, and increases the field of view.

4A1
95

1.
What Are the Different Types Of Lenses?
Lab
L/U
40 Min
4A2D
100
2.
a) Types Of Lenses  b) A Diverging Lens Increases the Field of View
Overheads (2)


B.
Varying the distance between a converging lens and an illuminated object causes the image to vary in size and be formed at different distances from the lens. For a fixed distance between the lens and the object, the position of the image is unique.

4B1D
101
1.
What Do You Know About the Image Formed by a Converging Lens? 
Demo
L/U
20 Min.





Using A Lens Cut In Half
Demo
U
10 Min




Using A Lens Cut In Half
Lab
U
15 Min



2.
How Does a Slide Projector Work?
Lab
U
45 Min.




3. 
The Slide Projector
Overhead




4. 
Is the Screen Necessary?
Demo
U
5 Min.


C.
Ray diagrams can be used to describe how converging lenses form images.

4C1F
103
1.
Focus On Physics: Using Ray Diagrams To Describe Image Formation 
Disc. 
U





By Lenses




2.
 a)
.Light Rays
Overheads (7)





b) 
There Is No Image Without a Lens.  c) Prisms and a Converging Lens





d)
 Image Formation By a Converging Lens    e) Moving the Screen





f) 
Blocking Part Of the Lens  g) Seeing the Image With and Without the Screen


D.
The "power" of a lens is a measure of its effectiveness in bending light. Light incident on a lens, parallel to its axis, converges to a point whose distance behind the lens equals the focal length. The power and focal length of a lens are inversely related.

4D1F
107

1.
 Focus On Physics: Power and Focal Length
Disc. 
U

C




2.
Power and Focal Length Of Converging Lenses
Overhead

4D3F
109

3.
Focus On Physics: Corrective Lenses For Eye Defects
Disc.


C




4.
a) The Normal Eye   b) The Farsighted Eye   c) The Nearsighted Eye
Overheads (3)

4D5F
113

5.
Focus on Physics: Seeing a Point
Disc.


E.
When an object is closer to a converging lens than its focal point, the image is enlarged, right side‑up, and virtual.

4E1
115

1.
How Does a Telescope Work?
Lab
U
40 Min.

4E2F
117

2.
Focus On Physics: Virtual Images and the Magnifying Glass
Disc. 
U





3.
Where Is the Image Seen Through a Magnifying Glass?
Overhead

V.
WAVE PROPERTIES OF LIGHT


A.
Wave motion is a method to transfer energy from one place to another without the movement of matter. The greater the amplitude of the wave (or pulse), the greater the energy carried by the wave (or pulse). Waves travel with a certain speed and can be reflected from boundaries.



1.
What Are Some Of the Properties Of Pulses?
Lab
U
20 Min.


B.
Waves can be characterized as having an amplitude, wavelength, frequency, and a wave speed. Wavelength and frequency are inversely related.



1.
What Are Some Of the Properties Of Waves?
Lab
U
20 Min.



2.
Focus On Physics: Thinking Of Light as Waves
Disc. 
U


C.
Interference of waves occurs whenever two waves pass through the same place at the same time. Depending on how the two waves come together, the result will be a single wave with either an enhanced amplitude, a diminished amplitude, or zero amplitude (no wave at all).



1. 
How Do Pulses Interfere? 
Lab
U
20‑30 Min.



2.
Addition and Subtraction Of Colored Lights
Demo
U
20 Min.



3.
What Makes the Colors In Soap Bubbles?
Lab
U
30 Min.



4. 
a) Constructive and Destructive Interference
Overheads (2)





b) Destructive Interference in a Soap Film


D.
A polarized wave is one in which all the vibrations in the wave are in one plane. The observation that light can be polarized provides evidence that it is a transverse type wave. Polarized light will vary in brightness when viewed through a polaroid filter that is being rotated.



1. 
What Is Polarized Light?
Lab
U
30 Min



2.
Polarized Light Analogy
Overhead
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