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Remember....

Find the length between the following points:
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Midpoint

Formula

The midpoint of a segment can be found
using the formula:
(Xt Kt
(x9 J ) i )j
2 2
Average of x-values Average of y-values
N T m  ——— T —""
Example: Find the midpoint of a segment with endpoints
at (1-3) and (-2,6).
X ¥, %Yy
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Midpoint
Find the midpoint between the following points:

A (-3,4)and B (5, 9)
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Find the midpoint between the following points

A (3, 4) and B(5, -2) y1
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Midpoint Formula

2.) Find the coordinate of the midpoint, M, of segment ST.

X S M T
(__1__5)0 - (79( O\
X, Y, S(T N\\{"L
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Median | is a segment starting at one vertex of a triangle and ending
at the midpoint of the opposite side.

Find the and draw of the median of triangle ABC that goes to side
AC.

fFind WMo d P"’:"T
o L L Y+ 2
Mldp'ﬂ+'<%—‘ T)

(4, 3)
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. __ A segment drawn from the vertex of a
Medlan ~triangle to theymidpoint of the glposite side.

-
meeting point of all medians

C'e/\*r\)ld
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1t d __ A segment drawn from the vertex of a
Altitude = triangle and is perpendicular to the opposite
. *
side (or the opposite side extended).

90 ayle

Dox. in Cornes

* needed for area

Orthocenter-|the meeting point of all altitudes
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Order for using altitudes and medians in proofs

Altitudes Perpendicular Right Angles

Medians Midpoint ~ Segments
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1 For the following figures, identify AD as a median, an altitude,

neither, or both according to what can be proved.
a D b D ¢ D

T B 7/ T 7
\ \ \ ;‘ ‘\ ,"‘/ /
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1 For the following figures, identify AD as a median, an altitude,
neither, or both according to what can be proved.

W h 1_\%—: ° ?:r—7

\V v /,

Med:ion AlR4ude Alhdde
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Medians 4
51
a.) Plot the following 41
points on a coordinate 31
: 5|
grid
A(—6,4) i
e T 6 S 5 T 0 B
B(-2,-6) 6543 21,1 1253456
C(6,-2) o]
_5__
b.) Find the lengths of all 41
3 sides of triangle ABC. BT
_E__
c.) Find the midpoints of ¥

all three sides

d.) Draw the Medians of all three sides and label the Centroid
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Medians

a.) Plot the following
points on a coordinate

grid
A(_69 4)
-l
B(_za _6) &
C(6,-2) a=k®

b.) Find the lengths of all
3 sides of triangle ABC.

__________________

c.) Find the midpoints of

all three sides - 2
omip (i, By pomer (K21 1) B (455

(O,\) (v”r\) (21‘ )

d.) Draw the Medians of all three sides and label the Centroid
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Altitude | 1s a segment starting at one vertex of a triangle and ending
perpendicular to the opposite side

Find the and draw of the altitude of triangle ABC that goes to side

AC.
Stepl: Find the slope of AC

AY
6F
5 5 .
4 A( 2, 4 ) Step 2: Determine

4 perpendicular slope to AC
%4

C(6,2)

Step 3: From point B, move
the slope, extend line AC if

/ %
it ettt
& 54 %/2 345 6 el
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Altitude

1s a segment starting at one vertex of a triangle and ending
perpendicular to the opposite side

Find the and draw of the altitude of triangle ABC that goes to side
AC.

Stepl: Find the slope of AC
.
M=y ~ 24

Step 2: Determine

erpendicular slope to AC
S0 0P e reg‘?mm\

(62  mMi=-%-)

Step 3: From point B. move
the slope, extend line AC if

rnieeded.
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M is the midpoint of C(D\ﬁ (5.5) (x 9>
C= (18) B
M= (3, 5) m

- IrX 319
Find the location (35).. ("Z" : ‘z.)

Of D (5 ) 2) 3:!-1& S__-Z-u
2 2
b=1+x 10= 3+Y4
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. . . Name:
Medians and Altitudes Practice | =~ _
LIhoe points ool eriod: ate:
Example Point of Concurrency | Property Example
median centroid The centroid K of a B
. triangle is two thirds of
A all n..c,;': “3 | the distance from each 2
mee vertex to the midpoint of
the opposite side. A .
A D €
altitude orthoce nter The lines containing the B
) altitudes of a triangle
all # (4 )bé,j are concurrent at the
'\'\24—‘,\ orthocenter .,
A (.
In Exercises 3-6, pultl Pis lhc centroid of 2ALMN, Find
,P,\ md_g__, (See Example 1.) v\’\t—c[" on§ 5. Qj,-" — 1

4, ON=121

*

Take Lhole
2 ond cU+-.'n+o”5eur4s

b
[w k?.é )z__( G‘C?_\

S— Pmm m"f—s&u

park. Each path goes from the_midpoint
of one edge to the opposite comer. The e /.

paths meet af point P. i centroid “r
1. Fmd PSand P( when SC = 2100 feet. _700

ac’
2. Find TC and BE\'«II.‘II BT = 1000 feel. P/\S\é
19)
TCFl % .md@.ﬂ. “I_zﬁ !}'? 800 feet. A(@A
@ Z(DD \ 39, MODELING WITH MATHEMATICS Find the area of
_ 700 O3 -y the triangular part of the paper airplane wing that is
J 3 outlined in red. Which special segment of the triangle

S =700 e Anew b@
y A%,

base is s/de o~
PC = (400 & Vivg b,
alti Jde 13 o=/

Fopendicda * A=2(%)(3)
J’, L
¥

b
EY
“
h—;3l'ﬁ \‘
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In Exercises 19-22, tell whether the orthocenter s
is inside, on, or oultside the triangle. Then find the ! ! ] | | ?: 2
coordinates of the orthocenter. (See F umr,n' i) 7 -

19, L0, 5), M3, 1), Ni8, 1) 00‘\'5. € (O|’5)

20. X(—3,2).¥(5 2). 4-3.6)

- :
Or\-l-ke,-kmdle LN ! "53
(G IA =T
alkide
CRITICAL THINKING In Exercises 31-36, complete the &+ ™
h always imes, or gever. Explain 5
statement wit 2w JSomig e s, 12 ok pEY
your reasoning. 5
K
31. The centroid is GIW“IS on the triangle. 34
21
. 11 «
32. The orthocenter is SQH"Wmts.idcmcuinngk-. C T e
554321,1123456
L . B 2
33. A median Js.zaﬂé_ |Mthr same line segment as a EuEUBRNAE b
perpendicular bisector. 4t
_5__
i EESEEES 4R
34. An altitude is _S_m‘yﬁfﬂw same line segment as !

an angle bisector,

35. The centroid and orthocenter are < O ""‘w the
sane puin'l.

36. The centroid is Al_vgg)Ls_ formed by the
intersection of the three medians.

MATHEMATICAL CONNECTIONS In Exercises 41-44,
point P is the centroid of 2ABC. Use the given
information to find the value of x.

4. GD=2x-8and GC = 3x + 3

PN'I"  Cut = ek
Zx ¥+ 20207

4. BD dx+ 5 .llui BF,

Pa/ Pt = = Whole
Uy 4Xe8 X1 _qx

Lbumz.x r2.5 =X X 4UX 3X 3

bx +7.5 =4x bX —3x 4}
7.5 =3 X 3x =3
=23 X |
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