Chapter 13    Properties of Light


13.1
The Transmission of Light  468


1.
rectilinear propagation is...


2.
ray is...      beam is... 


3.
Side C Ch 18
9521 – 10442 
Light         

13.2
The Speed of Light and the Index of Refraction  469


1.
Inv: Find n of plastic, water


2.
c = 3.00 x 108 m/s in vacuum    0.00087 x 108  less in air


3.
index of refraction 

    light going from air into plastic or water


4.




5.
Relative Index of Refraction is....



 EMBED Equation.2  
light going from water->glass


6.
sp
472


7.
pp
472
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8.
ecp  514
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9.
Side C Ch 19
10454 – 10851
Speed of Light


13.3
The Pinhole Camera  473


1.
Investigation with Pinhole Camera


2.
Magnification is:  



3.
Real image is...      Virtual image is...      (There are 3 properties of each.)


4.
Pinhole camera:  inverted, small, real


5.
sp
474


6.
pp
474
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13.4
Plane Reflectors  474


1.
Investigation: Plane Mirrors - Using Ray Box


2.
Laws of Reflection are:

  all in same plane


3.
Investigation: Concave and Convex surface


4.
Note...center of curvature will not exist in this course!!!!!!!!!!!


5.
principal focus (F) is...    focal length (f) is...


6.
spherical aberration is...


7.
incoming rays reflect through real or virtual F


8.
Side C Ch 57
38018 – 38942
Light – Plane Surfaces


9.
Side C Ch 58
38955 – 39751
Light – Curves Surfaces

13.5
The Formation of Images in Mirrors  477


1.
Plane Mirrors



a.
How much steam rub off to see face?



b.
Investigation: How much of yourself do you see in a plane mirror?



c.
Investigation: How big is what you see compared to the mirror?



d.
Where is your image?



e.
Demo:
Red Ruler,  Clothes pins at right angle, object-image sign



f.
Demo:
Half mirror, half glass with rods



g.
image is:  same size as object, vertically erect, and is virtual - location?


2.
Curved Mirrors



a.
Handout: Image Construction Using Curved Mirrors




1.
ray from object point, parallel to principal axis, to mirror, reflect through F




2.
ray through F to mirror and back out parallel




3.
ray to vertex (v) and back at same angle



b.
Object beyond 2F, at 2F, between 2F and F, at F, between F and mirror

13.6
Equations for Curved Mirrors  481


1.


;





2.
solve for do and di  (to save time later)


3.
What about 

  ?   work through this first


4.
sign convention



a.
all distances are measured from the vertex of a curved mirror



b.
distances of real objects and images are positive



c.
distances of virtual objects and images are negative



d.
object and image heights are positive when measured upward and negative when measured downward from the principal axis.




1.
a converging mirror has a real principal focus and thus a positive focal length




2.
a diverging mirror has a virtual principal focus and thus a negative focal length




3.
a real image height is negative, do and di both positive


5.




6.
sp  482

1
converging mirror
2
diverging mirror


7.
pp  483

1
find image distance
2
use scale diagram
3
where place object


8.
ecp  514
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13.7
Applications of Curved Mirrors  484


1.
Reflection Telescopes  484


2.
Solar Heaters and Furnaces  486

13.8
Refraction  487


1.
Investigation: Refraction - Obtain Handout 


2.
refraction is...


3.
When is there partial reflection and refraction


4.
How does one measure angle of incidence and refraction?


5.



  (when light goes from air into water)


6.


   (for light going from medium 1 into medium 2)


7.
sp  489

1
angle r?
2
angle r?


8.
pp 489

1
angle r?
2
angle i?
3
n=?
4
angles?
5
angle r?


9.
ecp  515
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10.
Side C Ch 64
41767 – 42082
Light – Pencil


11.
Side C Ch 65
42094 – 42722 
Light - Aquarium

13.9
Total Internal Reflection  490


1.
when can this happen?  equation will tell you...


2.
How find critical angle?


3.
Demo: fiber optic tube


4.
ecp  517

37
38


5.
Side C Ch 66
42738 – 44108
Light – Swimming Pool


13.10
Some Applications of Refraction  492


1.
Apparent Bending of A Straight Stick in Water  492



a.
Demo: Rod in tank



b.
Demo: Penny in evaporating dish



c.
Demo: Christmas bulbs in circular containers



d.
Demo: Beer Glasses


2.
Atmospheric Refraction  492





a.
Demo: Laser Beam in Sugar Water


3.
Shimmering Heat, and Mirages  493


4.
Total Internal Reflection  495



a.
Demo: Large Glass Container



b.
Demo: Diamond



c.
Demo: Periscope?

13.11
Dispersion  496


1.
dispersion is....


2.
Demo: light through a prism


3.
Infrared is....

ultraviolet is....


4.
Demo: light through a diffraction grating


5.
Side C Ch 72
45229 – 45947
Light

13.12
Lenses  498


1.
Refraction of Light in Lenses  498



a.
Demo:
Shine parallel beam of light through lenses



b.
Converging lens does...
Diverging lens does...


2.
Images in Lenses  500



a.
light goes out in all directions, only concerned about that which goes through the lens



b.
Demo: Covering half of lens



c.
Demo: Split Lens



d.
Demo: Slice Lens in half


3.
Rules for Rays in Thin Curved Lenses of Both Types  500



a.
parallel to principal axis after passing through lens goes...



b.
ray passing through F, after passing through lens goes...



c.
ray heading through F on other side, after passing through lens goes...



d.
ray passing through optical center, after passing through lens goes...


4.
Handout:
Ray Diagrams for mirrors and lenses


5.
The Thin Lens Equation  502



a.


;  




6.
Sign Convention  503



a.
all distances are measured from the optical center of lens



b.
distances of real objects and images are positive (same as for curved mirror)



c.
distances of virtual objects and images are negative (same as for curved mirror)



d.
object and image heights are positive when measured upward and negative when measured downward from the principal axis. (same as for curved mirror)




1.
a converging mirror has a real principal focus and thus a positive focal length




2.
a diverging mirror has a virtual principal focus and thus a negative focal length




3.
a real image height is negative, do and di both positive


7


  (same as for curved mirror)


8.
sp  503

1
converging lens?
2
diverging lens?
3
magnifying glass?


9.
pp  504

1
converging lens?
2
diverging lens?
3
camera lens






4
sun rays in lens?
5
slide projector?


10.
ecp  517
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11.
Side C Ch 67
44120 – 44739
Light - Lenses


13.13
Some Applications of Lenses  505


1.
Projector   505


2.
Telescopes   507


3.
Prism binoculars   507
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