The Shadow Knows

Every shadow points to the sun.

-Ralph Waldo Emerson

In this project you will use indirect measurement methods to determine the height of three different-sized objects that you are unable to measure directly.  (These objects may include the school building, a football goal post, a flagpole, or a tall tree.)  Use both methods on each object.  This project works best in groups of 2 or 3.  You may wish to divide up the tasks, which include being responsible for taking measurements, recording the measurements, performing the calculations, and keeping track of the equipment.  You will need the following materials.

· Measuring devices

· Tables for recording your measurements.

· Mirror with cross hairs

Steps:

1. Begin by having one person hold a meter stick vertically while someone measures the length of the stick’s shadow.  Record the measurement in your tables.

2. Locate three tall objects with heights that would be difficult to measure directly, such as the school building, a football goal post, a basketball standard, a flagpole, or a tall tree.  Measure the length of each object’s shadow.  Enter your measurements into the appropriate table.

3. Place the mirror flat on the ground between an observer and the object to be measured.  The observer should move to a point at which he or she sees the top of the object within the cross hairs of the mirror.  Measure the distance from the observer to the mirror and the distance from the mirror to the base of the object. Enter your measurements into the appropriate table.

4. Perform the calculations for both methods to approximate the height of the three objects.

5. If the results you obtain from the two methods differ significantly, remeasure and recalculate.  If they still differ significantly, then you must decide if one method is more accurate than the other or you must average the answers for your calculated height.  Write a summary of what you and your group did in this project.  Discuss your results.  Which method seems to find more accurate results?  What are the possible causes for errors?

Table for measurements by Shadow Method

	Name of object to be measured
	Height of meter stick
	Shadow length of meter stick
	Shadow length of object
	Calculated Height of the object
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Table for measurements by Mirror Method

	Name of object to be measured
	Height of observer’s eye
	Distance from observer to mirror mirror
	Distance from object to mirror
	Calculated Height of the object
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