AP Physics – Geometric Optics 

Plane mirror images
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Image is erect, and same size

Image distance is same as object distance

Spherical Mirrors

Mirrored surface is part of sphere
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Image formation

Ray 1  --  parallel to principal axis, goes out through f.

Ray 2  --  Goes through focal point, out parallel to principal axis

Ray 3  --  Goes through center of curvature, out same path
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Real image  (  real light rays that cross

If object distance is less than f,

Virtual image

Magnified
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Convex  Lens

Virtual image only
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Lens Stuff
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Converging lens
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Diverging Lens
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Thin Lens Equation
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Lens maker’s equation
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R1 is the radius of curvature for the front of the lens and R2 is the radius for the back of the lens.

n  (  index of refraction

Let the radius be the same for front and back.
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What happens to the focal length if n is increased?

What happens to the focal length if R is increased?

Sign Conventions:

so  Postitive if object in front of lens

so  Negative if object behind lens

si  Postitive if image behind  lens

si  Negative if image in front of  lens

R1 & R2  are positive if center of curvature for each surface is in back of lens

R1 & R2  are negative if center of curvature for each surface is in front of lens

f   is positive for converging lens

f   is negative for diverging lens

Magnification:
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Combinations of thin lenses

Treat first lens as if by itself,

Its image is object for the next lens

Magnification is the product of the magnification for each lens.

· Focal length of 1st lens is 10.0 cm, focal length of second lens is 20.0 cm.  Find final image distance.
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Mag is: 
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Second lens:
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Magnification:
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Negative sign means that image is inverted.
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