Unit 5 – More Triangle Relationships






       Honors Geometry (2013-14)

Vocabulary Investigation - Defining Parts of Triangles
Directions:  Examine the examples of the different parts of triangles found in the examples below.  Use them and inductive reason to write a good definition for the terms.

Midsegment of a Triangle - ________________________________________________________________

_______________________________________________________________________________________
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  Examples of Midsegments




   Not Midsegments
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Median of a Triangle - ____________________________________________________________________

______________________________________________________________________________________
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Examples of Medians




 
  Not Medians
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Altitude of a Triangle - ____________________________________________________________________

_______________________________________________________________________________________
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Examples of Altitudes




   Not Altitudes
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Concurrent Lines - ________________________________________________________________________

_______________________________________________________________________________________
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Examples of Concurrent Lines



Not Concurrent Lines




Vertex (Vertices) of a Polygon - _____________________________________________________________

_______________________________________________________________________________________


A, B, and C are vertices of (ABC
D, E, F, G, H, I, J, K, L, and M are each a vertex of polygon DEFGHIJKL

Inscribed - ______________________________________________________________________

_______________________________________________________________________________________


(ABC and polygon ABCDE are inscribed within the circle.
In the cases below neither the polygon or the circle is inscribed within the other figure.




The circle is inscribed within the 

polygon ABCD

Circumscribed - __________________________________________________________________________

_______________________________________________________________________________________


Polygon ABCDE is circumscribed about the circle.
The circle is circumscribed about the square.


Lesson #1 – Investigations:  Midsegments of a Triangle
1)
In (ABC below, construct the midsegment between AB and AC and label its endpoints as M and N where M is on AB and N is on AC.
2)
Using the chart below as a guide, measure (in centimeters for segments) the following parts of (ABC and record them in the chart.
	       mMN
	          mBC
	       m(B
	   m(AMN
	      m(C
	    m(ANM

	
	
	
	
	
	


3)
Use the information in the chart to complete the following statements:
a)
The length of a midsegment is equal to ________________ the length of the third side of the triangle that the midsegment does not intersect.

b)
The midsegment of a triangle is ___________________ to the third side of the triangle that the midsegment does not intersect.
4)
Create the midpoint of BC and call it point P.  Draw in the midsegments MP and NP.
5)
How does the perimeter of (MNP compare to the perimeter of (ABC?
____________________
6)
How does the perimeter of (MNP compare to the perimeter of (MPB?
____________________

7)
How does the perimeter of (MNP compare to the perimeter of (NPC?
____________________

8)
How does the perimeter of (MNP compare to the perimeter of (MNA?
____________________


Lesson #2 – Investigations:  Isosceles Triangles
Investigation #1:  Angle Relationships

1)
(ABC below is an isosceles triangle. Complete the chart below by filling in the missing measurements.  (Measure lengths centimeters.)

	
	mAB
	mBC
	mAC
	m(A
	m(B
	m(C

	(ABC
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	



Investigation #2:  Special Parts of Isosceles Triangles

1)
Using (ABC above, measure and mark the midpoint of segment BC and label it as point D.  

2)
Draw in segment AD, then measure and record the segments and angles found in the chart below.

	
	mBD
	mCD
	m(BAD
	m(CAD
	m(BDA
	m(CDA

	(ABC
	 
	 
	 
	 
	
	


Lesson #3 – Investigations:  Parts of Triangles
Investigation #1 – Angle Bisectors of a Triangle

1) Construct a large (DEF in the space below.  The type of triangle does not matter.
2) Construct the angle bisectors for each angle of the triangle.  

3) Do the three angle bisectors intersect?  They should and in the same exact point.  Label this point as the INCENTER of the triangle.

4) Measure and record the distance from the INCENTER to each of the sides of (DEF.  If you can’t remember how to do this, read up on it on page 250 of your textbook.  Look for the highlighted section.
	
	DE
	EF
	DF

	Distance from Incenter to…
	 
	 
	 


5) Now, with a compass (they make circles), create a circle whose center is the INCENTER and radius is to DE.
What do you notice about the circle?  Record your observations on the lines below.
_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Investigation #2 – Perpendicular Bisectors of a Triangle

1) Construct a large (JKL in the space below.  Any type of triangle will do, EXCEPT for a right triangle.  If you make an obtuse triangle, keep the obtuse angle closer to 90( and DON’T make the sides too big.
2) Construct the perpendicular bisector for each side of the triangle.
3) Do the three perpendicular bisectors intersect?  They should and in the same exact point.  Label this point as the CIRCUMCENTER of the triangle.
4) Measure and record the distance from the CIRCUMCENTER to each vertex of the triangle.  

	
	J
	K
	L

	Distance from Circumcenter to…
	 
	 
	 


5) Now, with a compass, create a circle whose center is the CIRCUMCENTER and radius is from the circumcenter to vertex J.  What do you notice about the circle?  Record your observations on the lines below.
_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Investigation #3 – Altitudes of a Triangle

1) Construct a large (NOP in the space below.  Any type of triangle will do, EXCEPT for a right triangle.  If you make an obtuse triangle, keep the obtuse angle closer to 90( and DON’T make the sides too big.

2) Construct the altitudes from each vertex of the triangle.

3) Do the three altitudes intersect?  They should and in the same exact point.  Label this point as the ORTHOCENTER of the triangle.
Investigation #4 – Medians of a Triangle

1) Construct a large (QRS in the space below.  Any type of triangle.
2) Construct the medians from each vertex of the triangle.

3) Do the three medians intersect?  They should and in the same exact point.  Label this point as the CENTROID of the triangle.

4) Measure (in centimeters) and record the distance along the medians from the CENTROID to each part listed below.

	
	Q
	RS
	R
	SQ
	S
	QR

	Distance from Centroid to…
	 
	 
	 
	
	
	


5)
How does the distance from the centroid to Q compare to the distance from the centroid to RS?


How does the distance from the centroid to R compare to the distance from the centroid to SQ?

How does the distance from the centroid to S compare to the distance from the centroid to QR?

Record your observations on the lines below.
_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

CD is not a midsegment





A





B





AB is a midsegment





MN is a midsegment





QS is not a midsegment





UW, WY, and YU are midsegment





MO is not a median





2cm





2cm





B





C





CB is a median





QS is a median





CD is not a median





WJ and DR are medians





MO is not an altitude





MN is an altitude





EG is an altitude





VY is not an altitude





KI and JI are altitudes





DC is an altitude





QS is not an altitude





Lines LK, KM, and ML are not concurrent lines.





� EMBED Equation.3  ���, � EMBED Equation.3  ���, and � EMBED Equation.3  ���are concurrent lines.





Lines TW, UZ, and VX are concurrent segments.





Lines XY, YZ, and ZX are not concurrent segments.
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