February 21, 2011 Physics 122 Prof. E. F. Redish

B Theme Music:
Arvo Part

Spiegel im Spiegel
(Mirror in Mirror

m Cartoon:
Virgil Partch
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Outline
B Quiz 3: Superposition, Light & Shadow
B This week in Tutorial & Lab
B Foothold i1deas: light and vision
m Flat Mirror answers

B Curved mirrors ...
— Physical analysis
— Mathematical analysis
— Real and virtual images

— The unified mirror equation
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This week

B Tutorial 3:

How can you tell where things
are by looking?

m Lab 3: Refraction of light /el/r/éz
— Each group will measure » of water.

— The goal 1s to have your section agree

to a single value of the result
(with an error bar) by combining
results from each group.

n,9N6, =n,sno,

— The big question 1s: “How do we combine our results?"
In order to combine, each group will have to have an error
bar — and a good reason why they chose that error bar!

., 1 he results of each sect%hogcgylll be presented 1n lecture. 3



493

Kinds of Images: Real

®)

B In the case of the previous slide, the rays
seen by the eye do in fact converge at a point.

B When the rays seen by the eye do meet,
the 1image 1is called real.

W If a screen 1s put at the real image, the rays
will scatter 1n all directions and an 1mage
can be seen on the screen, just as 1f it were a
real object.
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Mathematical

% %:_1+£ f =R/2
|
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Images 1n a Spherical Mirror: 2
Physical

2121/11 Physics 122 19



&9

Kinds of Images: Virtual

B In the case of the previous slide, the rays
seen by the eye do not converge at a point.

B When the rays seen by the eye extrapolate
to a point but don’t actually meet, the 1mage 1s
called virtual.

B In our case, the convergence point 1s behind
the mirror.

m If we look at the virtual image
from behind the mirror, what will we see?
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Mathematical
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Unifying Equation for Mirrors

m If we treat our mirror quantities as “signed” and let the
signs carry directional information, we can unify all the
situations 1n a single set of equations.
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Simulations

B Overview (lots of rays)

— http://webphysics.davidson.edu/
applets/Optics/prbl.html

B Optics bench (3 rays)

— http://webphysics.davidson.edu/
physlet resources/dav_optics/

Examples/optics bench.html

B In French (2 rays)

— http://www.univ-lemans.fr/

enseignements/physique/02/optigeo/
mirspher.html
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