O-13 INFLATION (Rotating Mirrors)

Question Card:

What is the largest number of pennies you can count? ...as you rotate the mirrors closer together?
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Materials:

Mirrors (2) ( 6 x 8 inches) (measurements not critical)

Duct Tape

Penny

Polar graph paper

Introductory Statements:

This activity will show the relationship between angular separation of two hinged plane mirrors and the number of images that may be seen in the mirrors. Can you find an equation that predicts the number of reflected pennies seen in the mirrors as a relation to the angle of separation between two mirrors? Try it and see

Procedure:

a.
Cover the back of both mirrors (if made of glass) with duct tape so that the glass will not break if dropped.

b.
Duct tape one end of each mirror together so that they can stand upright on the table when separated.

c.
Hold the mirrors so that there is 180o  between them. How many pennies do you see in the mirrors?

d.
Place the point where the mirrors hinge together over the center of the polar graph paper. Close and/or separate the two mirrors keeping track of the number of reflected pennies seen in the mirrors. Continue until you can no longer count the number of pennies.

d.
Note...you may need to have a light overhead to diminish the darkness so that you can better count the number of pennies.

Results:

Did you find the following? If not, re-investigate.

Angle
180o
Between
90o
Between
60o
Between
45o
Between
36o
Between
30o
# Pennies
1
2
3
4
5
6
7
8
9
10
11

Note that each of the angles that divides evenly into 360o, there is a precise number of images. Also note that for these angles, the value of 360o divided by the angle is one more than the number of images (n). Thus for angles that divide evenly into 360o, the formula for the number of pennies is:
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If things are not clear,  position the two mirrors at a specific angle and count the number of image pennies.
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