Activity 1:  The Medians of a Triangle








1.	Construct a triangle using the Sketchpad.  Construct the medians by first constructing the midpoints of the sides and then the segments connecting each vertex to the midpoint of the side opposite that vertex.  Drag one or more vertices of the triangle.  What do you observe about the medians? 









































2.	Construct the point of intersection found in (1).  Select it, and mark it as a center by clicking on Transform, followed by Mark Center.  Select the vertices and sides of the original triangle (holding the shift key down, click on each of the vertices and sides).  Click on Transform, Dilate.  Enter  -0.5 as the ratio for dilation (or scaling).  Click on OK. 





	a.	Describe the transformed image.  How is it related to the original triangle?  What might you use to support your conclusions?


















































�
	b.	What relationships exist between the line segments joining the midpoints of the sides of the original triangle (the midsegments) and the sides of the original triangle?  On what are you basing your conclusions?

































































	c.	Measure the distance between the point of intersection of the medians and each midpoint; measure the length of each median.  Make a table with the ratios of the length of each median to the distance between the point of intersection of the medians and corresponding midpoint.  What do you observe?





















































�
Extension:





Open a new sketch window.  Construct a triangle with vertices labeled A, B, and C.  Construct the medians of the triangle and their point of intersection.  Label the midpoints of the sides D, E, and F; label the point of intersection of the medians G.  Your sketch should be similar to the figure below.





� EMBED Word.Picture.6  ���


	Using the arrow tool, select the vertex labeled A.  Impose a coordinate grid with origin located at A by clicking on Graph, Define Origin.  Click on Graph, Show Grid.  On the menu, check to make sure that the option Snap to Grid has a check mark (() next to it (if not, click on Snap to Grid to select the option).





Drag  B  to the point on the horizontal axis with coordinates (8,0).  Drag C to grid point (6,4).  Using the arrow tool and depressing the shift key, select the points A, B, C, D, E, F, and G. Click on Measure, Coordinates to write the coordinates of these points on the screen.  Using the arrow tool, drag each pair of coordinate labels to a location near the corresponding point.





1.	Complete the following table, dragging the points B and C to new locations as required.


	


Coordinates of point B�
Coordinates of point C�
Coordinates of point E�
�
(8,0)�
(6,4)�
�
�
(8,2)�
(6,4)�
�
�
(8,-3)�
(6,4)�
�
�
(8,2)�
(4,4)�
�
�
(8,2)�
(4,8)�
�
�
(10,0)�
(6,4)�
�
�



	What do you observe to be true about the relationship between the coordinates of the midpoint E and the coordinates of the endpoints B and C?  Do you think that this relationship is always true ?  Explain why or why not.









































2.	If they are not already there, drag B to the location with coordinates (10,0)  and C to the location with coordinates (6,4).  Write equations for the lines to which each of the medians belong.









































3.	Using the equations that you found in (2), show algebraically that the medians are concurrent, and find the coordinates of the common point of intersection, G.









































4.	Verify algebraically your conclusion about the ratio of the length of each median to the distance between the point of intersection of the medians and corresponding midpoint for this triangle.
































�
5.	How would you generalize what you have accomplished in questions 1 - 4  in order to verify that your conclusions are valid for any triangle?
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