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Question Card:

Can you use me to see around corners? Try it and see if you can.

Materials:

Toy Periscope that telescopes found in toy stores

Introductory Statements:

A simple periscope consists of two plane mirrors, fixed facing one another at an angle of 45o to the line joining them. The user is able to see over the heads of a crowd or over the top of any obstacle. Periscopes used in submarines are more elaborate than the simple type described here. Prisms are used instead of mirrors, and the tube supporting them incorporates a telescope to extend the range of vision. 

Procedure:

a.
Look through the periscope as you look over the top of an obstacle. Are you able to see without being seen?

b.
Study the diagram to see how the periscope is made. If you so desire, make one of your own. (This might be given to your students as a challenge.)

Further Statement:

Further examination of the toy telescope will allow you to learn how to rotate the top mirror while looking through the bottom part. Before you do this, consider what you remember the Captain of a submarine doing when he used the periscope. Did he stand still and rotate the top and/or bottom mirror, or did he rotate the whole assembly?

Additional Procedure:

While looking into the bottom mirror of the periscope, carefully rotate the top mirror. Use care that you don't poke your eye with the periscope. What do you observe happening to that which you see in the periscope? Can you explain why that which you see behaves as it does?

Results:

The upper mirror (M1) produces an image (I1) which is then regarded as an object for the lower mirror (M2). The diagram shows the pencil of light by which the eye sees s point on the final image (I1,2) which has been formed by reflection of light from each mirror in turn. 

When constructing this diagram it should be noticed that OA = I1A and I1B = I1,2B, and, furthermore, that the line I1I1,2 is perpendicular to the mirrors.
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