Chapter 23

Mirrors and Lenses

focal length is the distance from the mirror (or lens) to the point where parallel light rays would

converge.

Mirrors

concave mirror (converges light)

f+ (in front of mirror)

convex mirror (diverges light) f- (behind mirror)
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m Sign Conventions for Mirrors

pissameass,
g is same as s;
KQ Aa &l YSs

Front, or
real, side

Back, or
virtual, side

pand g positive | pand ¢ negative
_—  »
Incident light

-

Reflected light glo light

Convex or
concave mirror

Quantity

Positive When

Negative When

Object location ( p)

Image location (¢)

Image height (%')

Focal length ( f) and radius (R)
Magnification (M)

Object is in front of mirror
Image is behind mirror

Image is upright
Mirror is concave
Image is upright

Object is behind mirror
Image is in front of mirror
Image is inverted

Mirror is convex

Image is inverted
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Ray diagram for mirrors

ray 1 drawn parallel to principal axis then reflected back through f.
. ray 2 drawn through f and reflected parallel to principal axis.
3. ray 3 drawn through C and reflected back on itself.
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Lenses

+f is behind lens, not in front like mirrors

| converging lens

diverging lens
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Front Back
ppasitive #negami p is same as s,
g negative q positive _
g IS Same as §;
> >
Incident light | Refracted light KO A 3 é Iy S

©2003 Thomson - Brooks Cole

m Sign Conventions for Thin Lenses

Quantity Positive When Negative When

Object location ( p) Object is in front of lens Object is in back of lens

Image location (¢g) Image is in back of lens Image is in front of lens

Image height (4") Image is upright Image is inverted

Ry and Ry Center of curvature is Center of curvature is in
in back of lens front of lens

Focal length ( f) Converging lens Diverging lens
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Converging lenses have positive focal lengths
and are thickest at the middle

Biconvex Convex— Plano-
concave convex
(a)

Diverging lenses have negative focal lengths and
are thinnest at the middle

Biconcave Convex— Plano—-
concave concave
(b)
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ray diagrams for thin lenses

1. ray 1drawn parallel to the principal axis, then refracted by lens and passes through the focal
point.

2. ray 2 drawn through center of lens and continues in straight line.
3. ray 3 drawn through the other focal point and emerges from lens parallel to principal axis.
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a) object outside f of converging lens
b) object inside f of converging lens
c) object outside f of a diverging lens
1/p +1/g=1/f p is distance of object from lens/mirror

p is distance of image from lens/mirror

M=-g/p=hi/h, M is magnification, no units, negative indicates inverted image.
h; is size of image, h, is size of object



