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Foothold Ideas 1:
The Physics

B Certain objects (the sun, bulbs,...) give off light.
B Light can travel through a vacuum.

B In a vacuum light travels in straight lines (rays).

B Each point on a rough object scatters light,
spraying 1t off in all directions.

B A polished surface reflects rays back again according to
the rule: The angle of incidence equals the angle of
reflection.

B When entering a transparent medium, a light ray
changes its direction according to the rule #,sin6, =n,siné,

m 7 isaproperty of the medium and n,, =1.
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Foothold Ideas 2:
The Psycho-physiology

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

B Our eyes 1dentify a point as being
on an object by many mechanisms:

— By tracing rays back to see where they converge.
— By how they change when we move.

— By our experience with objects and the world.
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) Puzzle )

B What happens 1f the ray comes from 1nside
the dense medium so that there is no
external angle for which Snell” s law holds?

n

sinf, =—sin6,
n,

n,>n,

Choose an angle so sin0, > —= 1
n
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Kinds of Images

H Real

— When the rays seen by the eye do meet,
the image 1s called real.

— If a screen 1s put at the real image, rays scatter in all
directions and an image can be seen on the screen,
just as if 1t were a real object.

B Virtual

— When the rays seen by the eye extrapolate
to a point but don’ t actually meet,
the image 1s called virtual.
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A thin lens

One side 1s spherical

/ Glass (n>1)

Principal axis:

through center of lens,

perpendicular to surface,

goes through center \
of the sphere.

4/26/13 Physics 132 7

One side is flat (or spherical)



An object viewed through a thin lens

! Light from the object sprays out
/ / in all directions.
1
\/
V

Those that hit the lens

Some of the rays may bend at the surface
from the object as 1t enters and leaves
hit the lens, some miss. the glass.
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Easy-to-figure-out rays:
focal point (far side)

Rays coming at the lens f
parallel to the principal axis < >

>

are bent so the pass through
a single point — the focal point
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Easy-to-figure-out rays:
focal point (nearside)

/) come out parallel

< - .
l to the principal axis

f

Rays that approach the lens
through the focal point

AR AN
v
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easy-to-figure-out rays:
central

go straight through.

Rays that pass through
the center of the lens
(at the principal axis)
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easy-to-figure-out rays

The principal rays

from a point light source
(beyond the f.p.)
are bent to meet
at an 1mage point.

\/
All the rays from
the point source
passing through lens
meet at the image point.
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The Lens Equation

H For a thin lens

0 I
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Unifying Equation for Lenses

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

1 1 1 h' 1
— = — 4+ — _— =
f i o h o
i<0] 1>0 £f>0
h>0 0>0] 0<0 h'<0
h<0 h™>0
<0
L
S~ I~ “standard”
\U ~— arrangement




The Magnifying Glass

B What happens 1f the object 1s inside the focal point
(closer to the lens)?

1 1 1 h' 1
__|__:_ —
o I f h o

m Ifo <f then l/0 > 1/f.
So 1/i=1/f-1/0 <O.
mIfi<O0,thenk’ <O.
B The image 1s virtual and oriented upward.
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Reading question

B What does 1t mean when you say negative focal
point because technically you have two, one which
1s positive and the other negative, I know this was
talked about with mirror, but because you
technically have two focal points wouldn't one be
a positive one?

B The thing that still bothers me 1s the part about the
sign convention. How can a symbol be positive or
negative regardless of the sign in front of 1t? When
the focal length 1s positive, shouldn’t there be a
positive sign 1n front of 1t?
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Reading questions

B [’m having trouble understanding what the difference is between
a real image and a virtual image. What I’m getting so far 1s that a
virtual image occurs when the object 1s within the focal length
away from the mirror/lens, and a real image 1s when the object is
past the focal length away from the mirror/lens. What I don’t
understand 1s why there’s a distinction between the two. In the
end, they are both just rays of light coming together to form an
image.

m In the image at the bottom of the page. there are many greater
than or less than signs and for the image height (for converging
and diverging lens) they are the same on both sides. I thought
everything on one side should be positive and everything on the
other should be negative?
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Exploring Lenses

Focus=1m Xobj=2.0m

m Converging

B Diverging

http://www.physics.uoguelph.ca/applets/Intro physics/kisalev/java/dlens/index.html
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