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Arrowheads
(Lesson 8)

Solution Key and Teacher’s Guide

Do Now:

The shape most commonly associated with arrowheads used by Native Americans is the triangle.  Specifically, because the arrowheads exhibit a line of symmetry extending from the pointed tip of the arrowhead through the opposite side, the triangles are isosceles. An example of an isosceles triangle is shown here:
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In this picture, note that angles BAC and BCA are the same, and the opposite sides a and c have equal length.  Angle ABC is the vertex angle and a line of symmetry extends from vertex B through the midpoint of side AC.  The sum of the angles of a triangle is always 180, so we have
(Measure of BAC) + (Measure of ABC) + (Measure of BCA) = 180.

However, since (Measure of BAC) = (Measure of BCA), we can rewrite this as

2(Measure of BAC) + (Measure of ABC) = 180.

As discussed in the PowerPoint slides associated with this lesson, arrowheads whose vertex angle exceed 20 degrees are most likely to be Choctaw, whereas arrowheads whose vertex angle is smaller than 20 degrees are most likely to be Cherokee.

Archaelogists can make an educated guess as to which tribe an arrowhead remnant is likely to have come from by building a triangle whose outline is framed by the remnant and then measuring the vertex angle.  Alternatively, even without the vertex angle, one of the other angles could be measured (corresponding to angle BAC above) and the formula above can be used to measure the vertex angle ABC.
For example, on the “Broken Arrowhead” worksheet, Activity 2 in this lesson, we are given Triangle ARW with the measure of angle ARW = 78 degrees.  Since the triangle is isosceles, we must have the measure of angle AWR = 78 degrees. Therefore, the vertex angle must have measure 180 – 78 – 78 = 24 degrees.  This exceeds the 20 degree threshold used to distinguish Choctaw arrowheads from Cherokee arrowheads. We would guess that this arrowhead belonged to the Choctaw tribe, as their arrowheads would typically have vertex angles exceeding 20 degrees.
Activity 1: Identify triangles and angles.
1. Place an overhead transparency over the arrowheads.
2. Trace a triangle over the arrowhead (exclude the “shaft”). Label the angle at the tip of the arrowhead point A.

3. Draw five different arrowheads of your own and identify the angles and triangle.
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Activity 2: A Broken Choctaw or Cherokee Arrowhead?
(Adapted from Carnegie Learning—Algebra and Geometry Tours)
A team of archaeologists on the Texas-Louisiana border excavated several broken arrowheads and wanted to determine which tribe the arrows belonged to. Given the location, they know that they are either Choctaw or Cherokee arrows. History notes that the Choctaws were primarily an agricultural tribe, unaccustomed to making weapons aside from those to hunt and therefore had arrowheads with wider points. The Cherokee, on the other hand, had many great warriors, and were skilled at making fine-pointed, fast arrows. (An angle sharper than 20 degrees is usually Cherokee.) If the tips of the arrowhead is broken off. Help the archaeologist solve the mystery.
Solution:

Point A is where the missing tip would be located. ARW is given to be 78o.
Angle ARW = 78o   Reason: Given
Angle RWA = 78o   Reason: The triangle is isosceles.

Angle WAR = 24o   Reason : Angle WAR + 78o  + 78o  = 180o.
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Activity 3: Broken Arrowheads

(Adapted from Carnegie Learning—Algebra and Geometry Tours)

Use the mathematical technique demonstrated in Activity 2 to find the measure of angle A in the broken arrowheads below, by first using a protractor to measure angle B.[image: image1.png]
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