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5.1Midsegment Investigation
Draw 
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Using the Midpoint Formula 
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, find the midpoint of 
[image: image4.wmf]PQ.

  Label it “S.”  Again use this formula to determine the midpoint of 
[image: image5.wmf]QR

 and label it “T.” Connect “S” and “T.”

How can you demonstrate that 
[image: image6.wmf]ST

 is parallel to 
[image: image7.wmf]PR

?

Is 
[image: image8.wmf]ST

  parallel to 
[image: image9.wmf]PR

?_________

Using the Distance Formula, calculate ST and PR.
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[image: image11.wmf]ST_____
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Is 
[image: image13.wmf]ST

 a midsegment?_______

EXPLAIN.____________________________________________
______________________________________________________
______________________________________________________
Determine the midpoint of 
[image: image14.wmf]PR

 and label it “U.”  How does 
[image: image15.wmf]PU

 compare to 
[image: image16.wmf]UR

?_______________How do
[image: image17.wmf]PU

and 
[image: image18.wmf]UR

compare to
[image: image19.wmf]ST

?  _______________  Are you surprised?________

EXPLAIN.____________________________________________
______________________________________________________
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An angle bisector of a triangle is a segment that bisects an angle of the triangle.  It has one endpoint at the vertex of the angle being bisected and the other endpoint on the side of the triangle opposite that vertex.
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[image: image21.wmf]BD

 is an angle bisector.  What conclusion(s) 

              can you draw from this statement?______________
                 __________________________________________
          __________________________________________
            Consequently, what markings can you add to            

        this sketch ?___________________________
        _____________________________________
Given 
[image: image22.wmf]81
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, complete the following statements:






[image: image23.wmf]mABD______mDBC______
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How many angle bisectors can be drawn in any triangle?____________

DRAW the remaining angle bisectors in the sketch of 
[image: image24.wmf]ABC

D

 below. 
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     In summary, each angle bisector of a triangle  

            must__________________________________



      ______________________________________

                                
         ______________________________________

    
_______________________________________
                                                        _________________________________________
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Find 
[image: image25.wmf]x,mABD,mDBC,mABC

ÐÐÐ

.
[image: image83.png]








[image: image26.wmf]x_____

mABD____

mDBC____

mABC____

=

Ð=

Ð=

Ð=


My equation was designed based on the fact that ___________________________
____________________________________________________________________________________________________________________________________
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 is an angle bisector of 
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.
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What is the significance of the expression 
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)

x

+

6

o

 in this diagram? 
____________________________________________________________________________________________________________________

Is  
[image: image32.wmf]xx
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646

 a valid equation?______  EXPLAIN._________
__________________________________________________________
__________________________________________________________
Write the equation that correctly defines the relation between  
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 and  
[image: image34.wmf]x
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 and show its solution.
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Now determine each of the following: 
[image: image36.wmf]mABD____

mDBC____

mABC____
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EXPLAIN how these measurements confirm the relationships between these angles._______________________________________________
_________________________________________________________
_________________________________________________________
A median of a triangle is a segment that connects a vertex of the triangle to the midpoint of the opposite side of the triangle.
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   EXPLAIN how 
[image: image37.wmf]BD

 satisfies this definition._______
   ___________________________________________

   ___________________________________________

   ___________________________________________

How many medians can be drawn in any triangle?____________

DRAW the remaining medians in the sketch of 
[image: image38.wmf]ABC

D

 below.  
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In summary, each median of a triangle must_______________________
______________________________________________________________________________________________________________________________________________________________________________
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Since 
[image: image39.wmf]BD

 is a median, what markings can be added to this sketch? __________________________________________________________

Using the definition of a median design an equation and solve for “x.”
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Now determine each of the following:




[image: image41.wmf]AD______,DC______,AC______
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EXPLAIN how these measurements confirm the definition of a 
median.__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

DRAW 
[image: image42.wmf]ABC

D

given 
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A median drawn from vertex 
[image: image44.wmf]A

 would be drawn to which side of this triangle?_______
How can you determine the other endpoint of the median drawn from vertex 
[image: image45.wmf]A

?

________________________________________________________________________

Calculate the other endpoint of the median drawn from 
[image: image46.wmf]A

 and label it 
[image: image47.wmf]D.

  

The coordinates of 
[image: image48.wmf]D

:________

Draw 
[image: image49.wmf]AD

.

An altitude is the perpendicular segment from the vertex of a triangle to the opposite side or to the line that contains the opposite side. 
Figure 1









     
[image: image50.wmf]BD

 is an altitude of 
[image: image51.wmf]ABC

D

.




What marking can you add to this sketch?



      _________________________________



 How many altitudes can be drawn in any


      triangle?_________


 Draw the remaining altitudes of 
[image: image52.wmf]ABC

D

.
In summary, each altitude of a triangle must_______________________________
____________________________________________________________________________________________________________________________________.

Figure 2







Given 
[image: image53.wmf]90

o

mABC
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.  What type of triangle is

  

      
[image: image54.wmf]ABC

D

?______________  Put appropriate marking in 



   place in this sketch.

      Draw altitude from 
[image: image55.wmf]A

 to side ______.                          
             Observation?__________________________________

     Draw altitude from 
[image: image56.wmf]C

 to side ______.  

Special Note: You might find it helpful to rotate this worksheet as you con-sider the altitude from 
[image: image57.wmf]C

.
      


            Observation?__________________________________

Draw altitude from 
[image: image58.wmf]B

 to side ______ and put appropriate markings on sketch. Special Note: You might find it helpful to rotate this worksheet as you draw this

altitude from 
[image: image59.wmf]B

.



  

What conclusion can you make about the 3 altitudes of any right triangle?
______________________________________________________________________________________________________________________________________________________________________________________________________
An altitude is the perpendicular segment from the vertex of a triangle to the opposite side or to the line that contains the opposite side. 

Figure 1 is an ____________ triangle based on its angles.
Figure 2 is a ____________ triangle based on its angles.

What is the third class of triangles based on angles? _____________
Let’s consider altitudes in this type of triangle.

Figure 3
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Can you draw any segment from 
[image: image61.wmf]A

 through the interior of 
[image: image62.wmf]ABC

D

that meets 

[image: image63.wmf]BC

 perpendicularly?______________
Now it is time for us to consider the real significance of the altitude of a triangle.  The altitude indicates the height of the triangle as it rests on the side that the altitude is drawn to.  It represents the distance of the vertex from the side oppo-site it.  As indicated on p. 192(Section 3.6),  “the distance from a point to a line is the length of the perpendicular segment from the point to the line.”
What must you add to this sketch to draw the altitude from 
[image: image64.wmf]A

?________________

__________________________________________________________________

Put this altitude in place and label it 
[image: image65.wmf]AD.


 Rotate this triangle and draw altitude from 
[image: image66.wmf]B

 to side_______.  Label it 
[image: image67.wmf]BE.

  Is this altitude within the interior of 
[image: image68.wmf]ABC

D

.
Now draw the third altitude from 
[image: image69.wmf]C

to side_______.  Explain what you need to do to accomplish this task.________________________________________________
__________________________________________________________________  Label this altitude 
[image: image70.wmf]CF.




 BC = ______

  Draw isosceles 
[image: image71.wmf]ABC

D

with 
[image: image72.wmf](
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  vertex 
[image: image73.wmf]A.
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Draw altitude from 
[image: image74.wmf]A

.  Label it 
[image: image75.wmf]AD

.

What does this altitude do to


[image: image76.wmf]ABC

D

?_________________________________________________________________________

EXPLAIN how you arrived at this conclusion.__________________________________________________________________________________________________________________________________________________

        Consequently, this altitude can also be referred to as________________

        __________________________________________________________
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