Name ____________________________

Special Segments in Triangles
Try to think of words that describe the following:

1. perpendicular bisector




2.  median

3.  altitude






4.  angle bisector

PERPENDICULAR BISECTOR

Steps:

____ 1.  Go to Edit and scroll to Preferences.  Check Show Labels Automatically for All

              New Points.  Also Check Apply to: New Sketches.  

____ 2.  Construct 
[image: image1.wmf]ABC

D

.

____ 3.  Plot midpoint D of 
[image: image2.wmf]BC

.

____ 4.  Select point D and 
[image: image3.wmf]BC

.

____ 5.  Construct the perpendicular bisector of 
[image: image4.wmf]BC

.

____ 6.  Plot point E on the perpendicular bisector, somewhere inside the triangle.

____ 7. Explain what makes 
[image: image5.wmf]DE

suur

a perpendicular bisector.

____ 8.  Construct segments 
[image: image6.wmf]BE

 and 
[image: image7.wmf]EC

.

____ 9.  Find the lengths of 
[image: image8.wmf]BE

 and 
[image: image9.wmf]EC

.

____ 10.  Select point E.

____ 11.  Slide point E up and down 
[image: image10.wmf]DE

suur

.

____ 12.  Describe below what is happening to the measurements of 
[image: image11.wmf]BE

 and 
[image: image12.wmf]EC

 during

    step 10.

____ 13.  Make a conjecture.  If any point is on the perpendicular bisector of a segment,

then what can you conclude about the distances to the endpoints of the   

segment?

MEDIANS

____ 14.  Create a new sketch.

____ 15.  Click on >> and select the median tool.  Plot three points to create 
[image: image13.wmf]ABC

D

 and

    the triangle’s three medians (this intersection point G is

    called the centroid).

____ 16.  Drag each vertex of the triangle and make some observations.  What do you

                notice about the intersection point of the three medians?  State your

    observations below.

ALTITUDES

____ 17.  Create a new sketch.

____ 18.  Click on >> and select the altitude tool.  Plot three points to create 
[image: image14.wmf]ABC

D

 and

    the triangle’s three altitudes (these are set to be different colors than the sides of

    your triangle. This intersection point D is called an orthocenter).

____ 19.  Measure each angle of the triangle.

____ 20.  Manipulate the vertices of the triangle to create different types of triangles.                

____ 21.  Drag the vertices of the triangle to create a right triangle.  State your

                observations below about the results.  What do you notice about the altitudes?

____ 22.  Now manipulate the vertices of the triangle to create an obtuse triangle.  State

    your observations about the results.  

ANGLE BISECTOR

____ 23. Create a new sketch.

____ 24.  Construct 
[image: image15.wmf]ABC

D

.

____ 25.  Click on the three vertices of 
[image: image16.wmf]ABC

D

.  Construct the angle bisector of 
[image: image17.wmf]ABC

Ð

.

____ 26.  Plot point D on the angle bisector, somewhere inside the triangle.

____ 27.  State below what makes 
[image: image18.wmf]BD

uuur

an angle bisector.

____ 28.  Select 
[image: image19.wmf]AB

 and point D.  Construct a perpendicular line.  Mark the intersection

                point, E.

____ 29.  Select 
[image: image20.wmf]BC

 and point D.  Construct a perpendicular line.  Mark the intersection

                point, F.

____ 30.  Select 
[image: image21.wmf]ED

suur

 and 
[image: image22.wmf]DF

suur

.  Go to Display and Hide Perpendicular Lines.  Now create

    segments 
[image: image23.wmf]ED

 and 
[image: image24.wmf]DF

.

____ 31.  Find the lengths of 
[image: image25.wmf]ED

 and 
[image: image26.wmf]DF

.

____ 32.  Select point D.

____ 33.  Slide point D up and down 
[image: image27.wmf]BD

uuur

.

____ 34.  Describe below what is happening to the measurements of 
[image: image28.wmf]ED

 and 
[image: image29.wmf]DF

during

    step 33.

____ 35.  Make a conjecture.  If any point is on the bisector of an angle, then what can

    you conclude about the distances to the sides of the angle?

FURTHER EXPLORATION

1.  State which special segments must originate from the vertices of the triangle.  Which

     one(s) do or do not?

2.  Determine which intersections of the four special segments might occur outside of a

     triangle.  Draw an example of each.

	
	

	
	


Draw and label a figure to illustrate each situation.

3.  
[image: image30.wmf]AB

 is a median of 
[image: image31.wmf]BOC

D

, and A is between O and C.

4.  
[image: image32.wmf]RA

 is an altitude and a median in 
[image: image33.wmf]RST

D

.  A is between S and T.

5.  
[image: image34.wmf]QL

 is an angle bisector in 
[image: image35.wmf]PQR

D

, and L is between P and R.
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