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February I8, 2011 Physics 122 Prof. E. F. Redish

® Theme Music: Lea Salonga
Reflection (from Mulan)

® Cartoon: Pat Brady -
Rose is Rose —
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Outline

m Recap — Foothold ideas: light and vision

m Deciding where something is
® Plane mirrors

Ray tracing
Virtual images

m Curved mirrors
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Foothold Ideas I:
The Physics
m Certain objects (the sun, bulbs,...)
give off light.
® Through empty space (or ~air)
light travels in straight lines.
m Each point on an object scatters light,
spraying it off in all directions.
m A polished surface reflects rays back again
according to the rule: The angle of
incidence equals the angle of reflection.
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Foothold Ideas 2:
The Psycho-physiology

m We only see something when light
coming from it enters our eyes.

m Our eyes identify a point as being
on an object when rays traced back
converge at that point.
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How do we decide
how far away something is?

B There are actually many mechanisms.
— Parallax

— Assumed constancy of size
— Haziness
— Relative size to a known object
B Misleading one or another of these mechanisms
leads to interesting optical illusions such as
— the moon on the horizon
— distant mountains in the desert
— Stereopticon pictures

— “Magic Eye” pictures
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Deciding where something is
® The M&T method (the fact that cach ¢ye has to point
slightly differently to be directed at an object) is the
dominant mechanism for nearby objects.

symbolic 4‘ ~as

—
“eyes” \ -

® Our brain registers the images from the two eyes against
cach other, matching points by context.

8 The brain then identifies the distance of a point
on an object by tracing back rays and assuming the point
is at the convergence point of the traced back rays.
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Foothold Ideas 2:

Mirrors
| For most objects, light scatters in all directions.
For some objects (mirrors) light scatters from them
in controlled directions,

ks ol

| A pohshed surface reflects rays back again according
to the rule: The angle of incidence equals the angle
of reflection.
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Where does an object seen
in a mirror appear to be?
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Playing the Implications Game

Kinds of Images: Virtual ‘%

® In the case of the previous slide, the rays
seen by the eye do not actually meet at a point
but the brain, only knowing the direction of the
ray, assumes it came directly form an object.

® When the rays seen by the eye do not meet,
but the brain assumes they do,
the image is called virtual.

m If a screen is put at the position of the virtual
image, there are no rays there so nothing
will be seen on the screen.
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Curved Mirrors

m If we curve our mirrors,
something interesting happens.

m Since a ray of light is small (?) compared to
the curvature of the mirror, we can figure
out what happens to the ray by treating the
mirror as if it were flat where the ray hits it.

m We’ll first figure out where some particular
rays go (ones that are easy to do) and then
figure out what it implies for an object.
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What happens
when a ray hits a curved mirror?
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A Spherical Mirror: Central Rays

All rays satisty

A few rays are
the “angle of incidence

casy to figure out
where they go

angle of reflection™
measured to the normal
1o the surface

All ravs through

the center strike

the mirror perpendicular
1o 1he surface and
bounce back

along their

tricorriing path.

center
of sphere
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A Spherical Mirror: Central Ray

A few rays are All rays satisfy
easy to figure out the “angle of incidence

where they go. = angle of reflection”
measured to the normal

to the surface

T o -- The ray hitting the
central line of the
diagram is particularly
simple.

center
of sphere
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A Spherical Mirror: Parallel Rays

A few rays are
casy to figure out
where they go

center
of sphere
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: " the sphere reflect through
. ~~.asingle point on the
S~ axis (1he focal point)

All rays satisfy

the “angle of incidence
angle of reflection™

measured to the normal

1o the surface

All rays parallel to
and near an axis of
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Images in a Spherical Mirror: |
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Images in a Spherical Mirror: 1
Physical
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& / focal point
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