Math 3
6.4 Centers of Triangles
Unit 6
EQ:  How can we construct the circumcenter, incenter, and centroid of a triangle? 

	Bisect:  To cut into two equal parts (i.e. to cut in half).

Perpendicular Bisector: _____________________________________________________________________________________
Angle Bisector: ____________________________________________________________________________________________
Median: ___________________________________________________________________________________________________


Example 1:  Construct the circumcenter of the triangle. 
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a) Find the midpoint of each side of the triangle.  Using your protractor, create the perpendicular bisector (90* angle) at the midpoint.  
b) Label the point where all three perpendicular bisectors intersect as point P.  This is the circumcenter of the triangle.

c) With a different color, create a straight dotted line from points A, B, and C to point P.

d) What do you notice about the lengths of the dotted lines?

	Concurrency of Perpendicular Bisectors Theorem

	The perpendicular bisectors of the sides of a triangle are concurrent at a point equidistant from the vertices.

PA = PB = PC
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Example 2:  Construct the incenter of a triangle.
a) Using your protractor, find the measure of each angle.  Cut this angle in half to create an angle bisector.  
b) Connect the angle bisectors with a line.  Label their intersection as point R.  This is the incenter of the triangle.
c) With a different color, create a dotted line from point R to each side of the triangle so that the line is perpendicular to the sides.  Label each intersection as X, Y, and Z.  
d) What do you notice about the dotted lines?
	Concurrency of Angle Bisectors Theorem

	The bisectors of the angles of a triangle are concurrent at a point equidistant from the sides of the triangle.

RX = RY = RZ


Example 3:  Construct the centroid of the triangle. 
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1. Find x.
2. Findy.
3. Find 2.




a) Find the midpoint of each side of the triangle.  Using a straight-edge, connect the opposite angle to the midpoint.  This is called the median of the triangle.  
b) Label the point where all three medians intersect as point M.  This is the centroid of the triangle.  Label each side intersection as G, H, and J.

	Concurrency of Medians Theorem

	The medians of a triangle are concurrent at a point that is two thirds the distance from each vertex to the midpoint of the opposite side.

AM = [image: image2.png]



BM = [image: image4.png]



CM = [image: image6.png]





Example 4:  Application of Circumcenters, Incenters, and Centroids
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2. Find y if AP = y and EP = 18.
3.Find z if FP = 5z + 10 and BP = 42.

4.1f m/ABC = x and m2BAC = m/BCA = 2x — 10, is BF an altitude? Explain.
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Lines a, b, and c are perpendicular bisectors of � EMBED Equation.DSMT4  ��� and meet at A.  


Find x. 


Find y.


Find z.  
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