February 23, 2011 Physics 122 Prof. E. F. Redish

B Theme Music: Edward Wright
Wonderland by Night
m Cartoon: Pat Brady
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Outline

m Go over Quiz 3
B Foothold 1deas: light and vision

B Curved mirrors: Mathematical Analysis
— Real 1mages
— Virtual images
— The unified mirror equation
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Quiz 3

3.1 3.2 3.3
a 1% mp |(41%0 a 1%
b 0% O |27%]| b [63%
cC [98% | 2 14% C 12%
d 1% pm 7% d 11%
e 1% e 14%

mp = neg to left of pos
0 =0 velocity

2 =treat as 2 strings
pm = pos to left of neg
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Images 1n a Spherical Mirror: 1

. Physical

& focal point
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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 1s called real.

W If a screen 1s put at the real image, the rays
will scatter 1n all directions and an 1image
can be seen on the screen, just as if i1t were a
real object.

~
00
00
o®

B What will 1t look like 1f there 1s no screen’
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Mathematical

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

| Yo
LT R ey
[ 0 h o
1 >0 1 <0
h>0 h'< 0 0>0 | o0<0 f<0
h<0 h™>0
f>0
__________ _ ‘“standard”
arrangement
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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

2/21/11 Physics 122



