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Here is a schematic drawing of the situation:


�EMBED MSDraw.1.01  \* MERGEFORMAT���


The locations of the two spotlights ( points A and B) and the statue ( point s) are fixed. There is a point a on the wall at which the mirror would reflect light from spotlight A to the statue at point s, and similarly a point b on the wall at which the mirror would reflect light from spotlight B to the statue at point s. The smallest possible mirror that can be used in order to fully illuminate the statue must extend from point a to point b.


If the wall and mirror were not present, the two spotlight beams would converge at a point s’ which is just as far behind the wall as the statue is in front of the wall. This means that as = as’ and bs = bs’.


The triangle abs’ is similar to the triangle ABs’. Since Aa = sa = s’a , the ratio of corresponding sides of these similar triangles is 1 to 2. Thus ab = 1/2 AB, so the width of the smallest possible mirror is half the distance between the spotlights.








�
partial level�
full level�
�
Modeling/�Formulating


(weight: 4)�
Draw a rough diagram with lines representing light beams from the two spotlights to the two points on the mirror to the statue�
Additionally, include the point behind the wall in the diagram.


Identify the similar triangles.�
�
Transforming/�Manipulating


(weight: 2)�
Recognize segments of equal length.�
Find the ratio of similarity between the triangles.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Recognize that the two spotlights require that the mirror include two different points, A and B, on the wall and that the smallest possible mirror extends between these two points.�
Discover that the similarity ratio of 1:2 implies that the width of the mirror is half the distance between the spotlights.�
�
Communicating


(weight: 2)�
Draw an unlabeled diagram.


�
Draw a diagram with informative labels.


Show clear steps leading to an answer.�
�
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