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Topics for Today

• Total eclipse of the moon 15 May 2003!!!

• Status of field trip

• Status of research/term papers

• Optical illusion

• Pretty picture

• Review of mirrors and lenses

• Camera principles
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Review of mirrors

• Group yourselves into 2-4 people and work together
(each make drawings, then talk about what you did)

• Recall law of reflection
– Draw on a piece of paper:

• A straight line segment representing a flat mirror
• A line perpendicular to the mirror
• a light ray that hits the mirror at the intersection of the

mirror and the perpendicular line
• Indicate the angle of incidence
• where this ray is reflected
• Indicate the angle of reflection

– Do you agree on this drawing?  Discuss it until you can agree
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Review of mirrors-2

• Pick up spherical mirror and study it

• Apply law of reflection to convex mirror
– Draw on a piece of paper:

• A circular arc representing a convex mirror
• Label the center (center of curvature)
• A symmetry line passing through the center
• Label the focal point
• An object external to the mirror, near the symmetry line

– Construct the location of the image of the object, using the three
rays we have covered in class

– Do these rays satisfy the law of reflection?
– Do you agree on this drawing?  Discuss it until you can agree
– What can you say about the nature of the image?
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Review of mirrors-3

• Continuing

• Apply law of reflection to concave mirror
– Draw on a piece of paper:

• A circular arc representing a concave mirror
• Label the center (center of curvature)
• A symmetry line passing through the center
• Label the focal point
• An object external to the mirror, near the symmetry line but

further than the center of curvature from the mirror
– Construct the location of the image of the object, using the three

rays we have covered in class
– Do these rays satisfy the law of reflection?
– Do you agree on this drawing?  Discuss it until you can agree
– What can you say about the nature of the image?
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Review of mirrors-4

• Continuing

• Apply law of reflection to concave mirror
– What happens when the object becomes very close to the mirror

surface?
– What does close mean?
– Is the law of reflection satisfied?
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Review of lenses

• Apply law of refraction to a transparent interface
– Draw on a piece of paper

• A horizontal line (representing the surface of water)
• A line perpendicular to the surface
• A light ray that hits the water at the intersection of the water

and the perpendicular line
• Indicate the angle of incidence
• Write down Snell’s law (how are angles defined?)
• Where this ray is refracted
• Indicate the angle of refraction
• Write the formula for this angle
• Calculate this angle

– Do you agree?
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Review of lenses-2

• Apply law of refraction to a prism
– Draw on a piece of paper

• A triangle (representing a prism)
• A line perpendicular to one surface
• A light ray that hits the surface at the intersection of the

surface and the perpendicular line
• Indicate the angle of incidence
• Write down Snell’s law
• Where this ray is refracted
• Indicate the angle of refraction
• How the ray exits the prism
• What would variations in the index of refraction do?

– Do you agree?
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Review of lenses-3

• Apply law of refraction to a convex lens
– Draw on a piece of paper

• A convex lens
• A line of symmetry perpendicular to the lens
• Indicate the focal locations
• An object on the left of the lens, to the left of the focus
• Construct the image location

Use 3 rays
• Is image real?
• Is image erect?
• Is image magnified?

– Do you agree?
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Camera

• Key components
of a camera
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What is a camera?

– light tight box:  This keeps out stray light so only the desired light
gets to the film

– lens:  This gathers the incident light and focuses it onto the film
– viewfinder:  This allows the person to see what they are taking a

picture of and compose and focus the image properly
– focus mechanism: This allows the focal position of the camera to

be adjusted so the image of the desired object ends up on the film
plane.  As distance to object varies, focus changes.

– diaphragm:  This adjustable device controls the amount of light
that gets into the camera and hence to the film

– shutter:  This controls the length of the exposure; how much time
light is admitted to the film

– film plane / focal plane:  Where the film must be accurately placed
to match the in focus image the camera lens has made

– Film:  The light sensitive material used to record the image.
Commonly film, but more recently other solid state detectors
replace film
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• Depth of
focus

• Depth of
field
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Single lens
reflex camera

• Key
components
of an SLR



Focusing onto a
screen

• Biprisms will shift an
out of focus image,
opposite directions for
each prism, by an
amount proportional
to the defocus
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• Distance scales on the
focussing part of a camera
lens

• Depth of field is also
sometimes shown
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• Rangefinder
principles
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Rangefinder focusing



2003 May 6 80B-Light 21

Effect of camera focal length


