Activity 3:  The Altitudes of a Triangle





1.	Construct a triangle and its altitudes. (To construct an altitude, select a side and the opposite vertex.  Click on Construct, Perpendicular Line.)  Drag a vertex to several different locations.  What do you observe?


























2.	Construct the point of intersection of two altitudes.  In what types of triangles will this point belong to the interior of the triangle?  the exterior of the triangle? the triangle itself? Why do you think your conclusions are valid?




































































3.	Find any pairs of similar triangles which will be created in each of the cases referred to in (2).




















�
4.	Label the intersection of two altitudes "orthocenter."  Construct the incenter and centroid of this triangle.  Hide everything except the triangle and its orthocenter, incenter, and centroid.    Determine in what types of triangles these three points are collinear.  Explain how you reach your conclusions.










































































5.	In what types of triangles do the orthocenter, centroid, and incenter coincide?  Make a sketch; explain why your conjecture must be true.















































�
Extension:





1.	Open a new sketch window.  Construct a triangle with vertices labeled A, B, and C.  Construct and label the centroid, incenter, and orthocenter for the triangle.  Construct the line determined by the centroid and the orthocenter.





�


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).





Using the arrow tool and depressing the shift key, select the points A, B, C, the centroid, incenter, and orthocenter. 





Click on Measure, Coordinates to write the coordinates of these points on the screen.  Drag  B  to the point on the horizontal axis with coordinates (9,0).  Drag C to grid point (6,6).





2.	Given the coordinates of the centroid and the orthocenter, write the equation that describes the line determined by these two points.  Explain how you would use this equation to determine whether are not the centroid, orthocenter, and incenter are collinear.  Are they collinear for this triangle?












































�
3.	If a coordinate system is imposed on the plane such that for a given triangle with vertices A, B, and C,  the vertex  A  is located at the origin, vertex  B  has coordinates  (p,0), and vertex  C  has coordinates  (c,d), explain how you would find in terms of  p, c, and d   the





	a.	coordinates of the orthocenter






































	b.	coordinates of the centroid









































	c.	coordinates of the incenter



































�
4.	Explain how you would use the results of what you discussed in question 3  to determine conditions under which the centroid, incenter, and orthocenter are collinear.
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