6.1 - 6.3 Special Segments of Triangles MASTERS with work

Perpendicular Bisector . Altitude
) : R ) Altitudes copy.gsp
perpendicular bisectors.gsp &
P :
Median Angle Bisector
medians.gsp Angle bisectors.gsp
& &




Applying and Solving

« Find BC if AD is an altitude of AABC.

Uy +10=90 A
dx= 30
X=20
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S is equidistant from each pair of
suspension lines. What can you conclude
about QS?
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e What is segment AD and why? Find the
measure of BC.

AR s al)
4 Segvv\u\\% .‘

D0s. A 2L|

Hint: Move triangle to see what segment AD is and then drag BC to
triangle to find its measure.
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Applying and Solving

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.
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Where is the center of the triangle?

3 angle

3 altitudes.gsp bisectors.gsp

'3 medians.gsp

& v v &
Perpendicular : : :
Bisector Altitude Median Angle Bisector
(g (g
Acute Triangle In In In In
€ (g
Right Triangle On On In In
(g (g
Obtuse Triangle Outside Outside In In
Point of Circumcenter - Orthocenter Centroid - Incenter -
Concurrency: = from vertices center of gravity = from sides
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An Odd Peanut Butter Cup May Contain
Apple Butter Instead

Altitude Orthocenter,
, Median Centroid, Angle Bisector
Incenter

aopbcemceabi.gsp

&
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Altitude: A segment that has an endpoint‘r aV UM of a friangle 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 friangle.)

rthocenter: The intersection of TheaH\ JMH-S of a triangle.

Perpendicular Bisector: A line or line segment that passes through the W\(*‘P"_ of a side

of a triangle and is \ to that side.
% -
Wrcumcem‘er‘: Point of intersection of The?ﬁﬁ?&"\d_[_(_ﬂ_‘{\" Bﬁgﬁd& of a
triangle. The circumcenter is equidistant from the N0 (+§ of the triangle. W
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 2 an angle of the triangle and has one endpoint at a
X.of the triangle and the other on another point on the triangle.

Incenter: The intersection of the D) \ of a triangle. The incenter is
equidistant from the three pl< - Sof 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.

10



6.1 - 6.3 Special Segments of Triangles MASTERS with work

ALTITUDES

Segment from the vertex to opposite

1. Define altitude of a triangle. side perpendlCUIarIy

[

How many altitudes can a triangle have?
What is the name of the point of intersections :iijlbaltltudles’rII Orthocenter

Do they always intersect inside the triangle? Why or why not?

InS|de On, and Outside depending on type of triangle

5. Draw an example of three triangles (acute, right, and obtuse) with all three altitudes.

Below

L

Altitude: A segment that has an endpoint at a MLVM of a
‘rr'mngle and the j‘rher is on the side opposite the vertex and

?W/Q— o this line. (The altitude may lie on the
olitside or inside of the triangle.)

'

J
M%? a triangle.

?OL/Orthocenter: The intersection of the 0\/\

11
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PERPENDICULAR BISECTORS
1. Describe how to draw a perpendicular bisector of a trigngl Segment to Opp
side perpendicular through the midpoint.

2. How many perpendicular bisectors can a triangle have? .
3. What is the name of the point of concurrﬁﬁ the perpendicular bisectors? Circumcenter
4. Dpthey always meet inside the triangle? Why or why not?_ . |
an intersect inside, on, or outside
5. Make a conjectyse about the distange from the angles of the triangle to the point of
intersection. quall diISfance
Explain why this conjecture happens. SPIITS the sides of the triangle too
b. ﬁat is the sjgn'{ficanci the point of intersection of i:he perpendicular bisectors?

quidistant from vertices 1o circumcenter

7. Draw an example of three triangles (acute, right, and obtuse) with all three angle bisectors.

Perpendicular Bisector: A line or line segment that passes
through the L1 Rl \jof a side of a triangle and'is

L TID/C/‘D,Q/ LGN 10 that side.
?O C/Circumcenter: Point of intersection of the ?Q/PML}J\\.QA/\
' \o\%G\DYS of atriangle. The circumcenter is
equidistant from the \’U‘\/\(:C,Sof the friangle.

12
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MEDIANS Segment from vertex to
What is a median of a triangle? mldpo,l._nt Of OppOSIte Slde'

How many medians can a triangle have? \j CentrOId

What is the name of the point of intersectivuf the medians?
Do tl'leyr always meet inside the trial:i_gle? esS Wh\[ or Why not?

balancing point of atriangle must be inside.

5. Make a conjecture about the length of the segment from a vertex to the point of concurrency in

I

relation to the entire length of the median.

distance Is two-thirds the ' way from the vertex to the

midpoint. balancing point

b6. What is the significance of the point of concurrency of the medians?

7. Draw an example of three triangles (acute, right and obtuse) with three medians.

Median: A segment_that connects a yzJ¢ AT of a triangle to
the Mf the side opposite the vertex.

C .
/\7D Centroid: Point of intersection of the VV\(AAGU’\S of a
triangle. The centroid is < [ 3 of the distance

from each vertex to the midpoint of the opposite side.

13



6.1 - 6.3 Special Segments of Triangles MASTERS with work

ANGLE BISECTORS

1.

segment from

Describe how to draw an angle bisector of a triangle.

vertex to opposite side while splitting angle in half.

2.
3.
4,

5.

How many angle bisectors can a triangle have?

What is the name of the point of concurVCéof the angle blsectors?l n Ce nte r
2

Do they always meet inside the triangle hy or why not?

e €QUIdISEANT from POT 10 'sides

Explain why this conjecture happens.

"equidistant from POC 16 sides—

. Draw an example of three triangles (acute, right, and obtuse) with all three angle bisectors.

? Incenter: The intersection of the 7D\‘N’\\—Q %\

Angle Bisector: A segment that

an angle of the

triangle and has one endpoint at a \J&" g/of the triangle

and the other on another point on the triangle.

a triangle. The incenter is eqmdls‘rnnf from the three \ Si S

of the triangle.

14
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Draw and label a figure to illustrate each situation. Be sure to include
apprnpriate markings.

. AD isan altllgde of A4BC . 2 GH is a median of AEFG .
Q A
RS is
APRO .

3 ﬁ.FP s a perpendlcularblser:mmf he angle bisector of

%\w\ /E\Q

TU is the altitude, median, and perpendicular bisector of AUV .

! v

15
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Answer the following with Always, Sometimes or Never.

6. The three altitudes of a tangle intersect at a vertex of the tnangle. 8

7. The three medians of a tiangle intersect at a point outside
the tnangle.

inside the triangle.

8. The three angle bisectors of a tnangle intersect at a point A

9. Findthe value of x if BD is an altitude of AABC. ‘

5 S
pc+4) q%f/ bx’té.

i

(6x+ B)° %Z:
A ! C ‘O X

16
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&
G

Use the picture to the right to determine True or False:&
&mjf G is the midpointof ED, then CGis a median of /\EBD.

\VIAG1 IfCF L ED. then CF is an altitude of both /AECD and/\ ECG.
L -
SW‘ 12 IfEB L BD, the EB is an altitude of /A\ECD.

< ___ __ __
% 13.If CF L EB+4hen CFls.a perpendicular bisector nfﬂECD_ﬂ Bt

1 EE=£D
\N\Qﬁl_lfﬁ is a median of /\ ECD, then G is the midpoint of ED.

/WQ"I o.Each leqg of a nghttnangle ig-also an altitude of the tnangle.

C -

N

17
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Complete each statement in as many ways as possible.

16FDis e\ of /\FCE. (1 answer)
\ bisech) albhmde

17 CisS Yisechor, MUAIFK ArE (4 answers)

18.FCis ”\Lh MC of /A\BFE. (1 answer)

19. FCis an altitude of triangles.

18
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20. FindABifBDis a 21. Find BCifAD is an

median DfﬂAEC_ altitude fo_\AEC_
3::: 4 2%
X+ 3 -17 Yx b=
X432 Vb
= 7&’\”)
SG)-Y4

207\ Y

22. FindmZABC if

A

BDis an angle

bisector of/ \ABC.
B

ch (4% - 6)°
[“E} \

19
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23. Plot the points_A(2, 5), B(12, -1), and C(-6, -8) are the vertices of A ABC.

L'

24 What are the coordinates of K if CK is a median of AABC?

25. What is the slope Df the perpendlcular bisector of AB?

Iﬂafb'\") %Z? L L—_/S_e

‘\1—1 2) B
26. What s the slope of CL ifCL s the altitude from point C?
™ ul) AR = é_ (L=—
27 PointN on BC has cmmrdlnates (6, 1”} Is NA an altitude of &ABC‘?
Explain youranswgr 25 - ‘ B o5

MAN;.Z— ‘_%__3_‘:‘:_
wBe= Y8 -7 No,mt L sj
|2+, 18 “ »® i

20



6.1 - 6.3 Special Segments of Triangles MASTERS with work

In ﬁAHW m./A = 64° and mZAWH = 36°. If WP is an angle blsectnr and HQ
is an altitude, find each measure.

28. m£AQH = qo

29 msAPW = ﬂg

30, mLAHQ = 25

31 mZHXW = [=}3}

32 If WP is a median, AP = 3y + 11 and PH = 7y — 5, find AH.

26 IpWIyee
2{1+|‘] ZQ?) . L= ‘\a/ '}L\

21
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Example Scenarios for the Partner Project

22
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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.

pleAs|nog buny|

23
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ull. AT&T & 11:31 AM

Ty True story!

! What does my
@ house appear
ol o et to represent IF
i “ ¢+ all dominos are
- equidistant
from me?
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Will the solar car flip over??
Centroid < center of gravi

http://www.youtube.com "Coppell's Solar Car"

®

25


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

6.1 - 6.3 Special Segments of Triangles MASTERS with work

In order to find where to
paint the U of M logo on
the football field, they
found the circumcenter
of a triangle whose
vertices were on a circle.
The equal distance from
the vertices show the
circumcenter.

26
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e Incenter -

Median

« POC is located
inside the triangle

Perpendicular
Bisector

e 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.

28
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A median of a triangle is a segment whose
endpoints are a vertex of the triangle and the

midpoint of the opposite side.
C

Median

A i ; B
D

Every triangle has three medians, and the medians
are concurrent.

29
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Distance and Perpendicular Bisectors) N

THEOREM HYPOTHESIS | CONCLUSION

5-11 Perpendicular Bisector
Theorem
If a point is on the perpendicular
bisector of a segment, then itis
equidistant from the endpoints
of the segment.

XA = XB

5-1-2 Converse of the Perpendicular
Bisector Theorem
If a point is equidistant from
the endpoints of a segment,
then it is on the perpendicular
bisector of the segment.

N
I_
S| &

N

XA = XB
- J

Remember that the distance between a point and a
line is the length of the perpendicular segment from
the point to the line.
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mDistance and Angle Bisectors)

THEOREM

HYPOTHESIS

CONCLUSION

513

Angle Bisector Theorem
If a point is on the bisector
of an angle, then it is
equidistant from the sides
of the angle.

B
ZAPC = ZBPC

AC = BC

5-1-4

Converse of the Angle
Bisector Theorem

If a point in the interior

of an angle is equidistant
from the sides of the angle,
then it is on the bisector

of the angle.

A

Y

AC = BC

ZAPC = ZBPC

31
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aopbcmcabi.gsp

Altitudes copy test.gsp
perpendicular bisectors.gsp
Angle bisectors.gsp

Altitudes copy.gsp
medians.gsp

3 medians.gsp

3 altitudes.gsp

3 perpendicular bisectors.gsp
3 angle bisectors.gsp
Windmill made from midsegments.docx

Math Midsegment notes .docx
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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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()
Definition: ﬁ

The mid-segment of a triangle (also called a midline) is a
scgment joining the midpoints of two sides of a triangle.

=3

1. The mid-segment of a triangle joins the midpoints of two sides of a
triangle such that it is parallel to the third side of the triangle.

2. The mid-segment of a triangle joins the midpoints of two sides of a triangle
such that its length is half the length of the third side of the triangle.

D is midpoint of AC; E is midpoint of BC

mid-segment DE. DE||AB. DE= %A B
A B 2
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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?

	





I

H

J

G

E

C





D

B

Midsegment 



Midsegment 

Triangle Midsegment 
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