
6.1  6.3 Special Segments of Triangles MASTERS with work

1

Perpendicular Bisector Altitude

Median Angle Bisector

perpendicular bisectors.gsp

Angle bisectors.gsp

Altitudes copy.gsp

medians.gsp



6.1  6.3 Special Segments of Triangles MASTERS with work

2

• Find BC if AD is an altitude of ΔABC.
Applying and Solving
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S is equidistant from each pair of 
suspension lines. What can you conclude 
about QS?
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• What is segment AD and why? Find the 
measure of BC. = 24 

Hint: Move triangle to see what segment AD is and then drag BC to 
triangle to find its measure.
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AD = 13 units

John wants to hang a spotlight along the back of a 
display case. Wires AD and CD are the same length, and 
A and C are equidistant from B. How long are AD and 
CD? Justify your answer.

x + 3 2x  17

x  7

Applying and Solving



6.1  6.3 Special Segments of Triangles MASTERS with work

6

3 perpendicular 
bisectors.gsp 3 medians.gsp 3 angle 

bisectors.gsp3 altitudes.gsp

Perpendicular 
Bisector Altitude Median Angle Bisector

Acute Triangle In In In In

Right Triangle On On In In

Obtuse Triangle Outside Outside In In

Point of
Concurrency:

Circumcenter 
= from vertices

Orthocenter Centroid 
center of gravity

Incenter 
= from sides

Where is the center of the triangle?
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aopbcmcabi.gsp

An Odd Peanut Butter Cup May Contain 
Apple Butter Instead

Altitude Orthocenter, Perpendicular Bisector 
Circumcenter, Median Centroid, Angle Bisector 

Incenter
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Altitude:  A segment that has an endpoint at a __________ of a triangle and the other is on 
the side opposite the vertex and ______________ to this line. (The altitude may lie on the 
outside or inside of the triangle.)

Orthocenter:  The intersection of the __________ of a triangle.  

Perpendicular Bisector:  A line or line segment that passes through the __________ of a side 
of a triangle and is ________________________ to that side.

Circumcenter:  Point of intersection of the _______________ _________________of a 
triangle.  The circumcenter is equidistant from the __________ of the triangle.

Median:  A segment that connects a _________ of a triangle to the ___________ of the side 
opposite the vertex.

Centroid:  Point of intersection of the ___________ of a triangle.  The centroid is 
_______________ of the distance from each vertex to the midpoint of the opposite side.

Angle Bisector:  A segment that __________ an angle of the triangle and has one endpoint at a 
________ of the triangle and the other on another point on the triangle.

Incenter:  The intersection of the _________ ___________ of a triangle.  The incenter is 
equidistant from the three _____ of the triangle.
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Special Triangles:

Isosceles Triangle:  The median, angle bisector, altitude, and perpendicular bisector from the 
same vertex is the same segment.  The centroid, incenter, orthocenter, and circumcenter will 
be collinear.

Equilateral Triangle:  The medians, angle bisectors, altitudes, and perpendicular bisectors from 
each vertex form three segments on the interior of the triangle.  The centroid, incenter, 
orthocenter, and circumcenter are all the same point.

Right Triangle:  Two of the altitudes are the legs of the triangle.  The orthocenter lies on the 
vertex of the right angle.

Euler Segment:  The segment formed by connecting the Centroid, Orthocenter and 
Circumcenter.  (They are always collinear)
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6.1: pg. 306: 3, 7, 11, 15, 19, 23, 25, 39  44

6.2: pg. 315: 3, 5, 7, 11, 25, 29, 31, 52  59

6.3: pg. 324: 3, 7, 11, 15, 19, 27, 31, 33, 35, 55  58

These practice problems are due Friday in 
your folder. 
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Segment from the vertex to opposite 
side perpendicularly.

3
Orthocenter

NO
Inside, On, and Outside depending on type of triangle

Below
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Segment to opp.
side perpendicular through the midpoint.

3
Circumcenter

NO
Can intersect inside, on, or outside 

Equal distance
splits the sides of the triangle too

Equidistant from vertices to circumcenter 
below
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Segment from vertex to 
midpoint of opposite side.

3 Centroid
Yes

balancing point of a triangle must be inside.

distance is twothirds the way from the vertex to the 
midpoint. balancing point

below
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segment from 
vertex to opposite side while splitting angle in half.

3 Incenter
Yes

equidistant from POC to sides
equidistant from POC to sides

equidistant from POC to sides
below
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Example Scenarios for the Partner Project
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In 2012 Coppell planned to build a volleyball state 
championship monument in the park between three 
streets. Where should the city place the monument so 
that it is the same distance from all three streets. 



6.1  6.3 Special Segments of Triangles MASTERS with work

24

True story! 
What does my 
house appear 
to represent IF 
all dominos are 
equidistant 
from me?
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http://www.youtube.com "Coppell's Solar Car"

Will the solar car flip over??
Answer: Centroid  center of gravity

http://www.youtube.com/watch?v=B0fU6Uhn0hU&safety_mode=true&persist_safety_mode=1&safe=active
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• Centriod

• Circumcenter

• Incenter  Angle Bisector

• Mdpt

• Vertex

• I
• Orthocenter

Median

AltitudePerpendicular 
Bisector

• POC is located 
inside the triangle

• POC is located inside, outside, 
or on the triangle
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An altitude of a triangle is a perpendicular 
segment from a vertex to the line containing the 
opposite side.

Every triangle has three altitudes. 
An altitude can be inside, outside, 
or on the triangle.
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	HOW TO MAKE A PAPER WINDMILL 

-SHWETA KRISHNAN 	[PAP GEOMETRY PERIOD 7]  

STEP 1: DIVIDE A SQUARE PAPER AND DRAW FOUR LINES FROM EACH VERTEX THAT DIVIDE THE SQUARE PAPER INTO FOUR EQUAL TRIANGLES.

STEP 2: FIND THE MIDSEGMENT OF EACH TRIANGLE’S LEGS. (IN THIS CASE I TOOK 7 INCHES AND FOUND THE MIDSEGMENT WHICH DIVIDED BOTH PARTS OF THE LEG INTO 3.5 EQUALLY)



[image: ]















STEP 3:  Cut until the midsegment  and fold towards the center point of the paper. Do this for all four triangles. (You may want to mark the midsegment of the third side too for more accuracy. You can also check whether your midsegments are correct by connecting them which would form a midsegment triangle. )[image: ]

After you finish folding,  .stick them with glue and then make a hole at the center point of the paper(so that it can spin)  it will look something like this:[image: ]















[bookmark: _GoBack]You can then attach a straw and tie it up to another tiny piece of straw or stick that can go through the hole. [image: ] 

Once you are finished, you can decorate the paper windmill anyway you want and you will see how it spins in the wind!  [image: ]

[image: ]
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[bookmark: _GoBack][image: ]· Cuts segments in half 

· Parallel to the base

· Half of the base

A

F

Triangle Midsegments are everywhere. They are even fun!

Use the picture above to answer the following questions:



Tim is building a swing set and he knows DE is 4 feet long and DA and AE are 8 feet long.

· How long is BC?

Tim decides to build another swing set a little bigger. JI is 6x2  feet.

· What is x if GH is 12 feet long?
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H
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Midsegment 



Midsegment 

Triangle Midsegment 
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