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Use properties of midsegments and write coordinate proofs.

Vocabulary

A midsegment of a triangle i a segment that connects the midpoints
of two sides of the rizngle.

A coordinate proof invoives placing geometric figures in a coordinate
plane. When you use variable to epreseat the coordinates ofa fignre
ina coordinate proof the resuts are true for all figures of that type.
‘Theorem 1 Midsegment Theorem: The segment comnecting the

‘midpoints of two sides ofa triangle is parale to the third side and.
is halfas long as that side.

Use the Midsegment Theorem to find lengths

2 In the diagram, 5T and Tu:n TR
; mmmmIEE R
| Souion LN

PR=

LST=28%)= 168 Ery
ol
1-op-Jaom=sa

T

Exercises for Example 1

1. In the diagram, X7 nd ZF are
‘midsegments of ALMN. Find
M a0d 7.

2. In the diagram, ED and DF are
‘midsegments of AABC. Find
DFand BC.
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EENEER Use the Midsegment Theorem

In the diagram at the right, S8

G, 5isthe midpoint of BC. Because P TS
RSN AC and RS = 14C, RSis  midsegment of AABCby
definition. By the Midsegment Theorem, R is the midpoint of BA.

Place a figure in a coordinate plane

Place each figurs in a coordinate plane in a way that is convenient for

finding side lengths. Assign coordinates to each vertex.
. Anisosceles trsngle b. Asqure
Solution

It easy to find lengths of horizontal and vertcal segments and distances from (0,0),
50 place one.vertex at the origin and oz or mre sides on an axis.

5 Letlmrprsenttheleaghof b, Leta rpresenttheside lngth
the bas of heisosceles isagl. of the squre
“The coordinats of the veriex E
oppasit the basis (m, m), which losi o0
‘makes each of the logs congruent. 1§

[0 mr—rT

oy

Exercises for Examples 2 and 3 ]

3. In Example 2, if T'is the midpoint of AC, what do you know about 577
4. A rectangle has vertices (0, 0), (J, 0), and (J, . Find the fourth vertex.
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WP lis 2 midsegmant of 4LNO. Find the valus of x.
1 Jram— 2 L

Use the diagram of 2XYZ where U, ¥, and W ars the midpoints
of the sides.

o WU =di—land 1Z=5c+ 4, whatis UV v,

10. Find 1Y.
. v
x z
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Use the graph shown.
1. Find the coordinates of the endpoints of
cach midhegment of APQR.

12. Use the siope and the Distance Formula
o verify that the Midsegment Theorem
is true for ST.

Place the figurs in a coordinats plans. Assign coordinates to ssch vertex.
13, A4 unt by 7 it rectangle with ooe vertex 3t (0,0

14, A square withsid length s and one vertex at (s, 0.

Place the figurs in a coordinate plane. Assign coordinates to each vertsx.
Explain the advantage of your placsment.

8. Right riangl: eg lengths are $ units 0d 9 waits

6. sosceles right wiangle lg leagth i 14 uaits

7. Proof Describe  plan for the proof.
‘GIVEN: Coordinates of vertices of A 4BC
PROVE: A ABC s isosceles.

Copplo © Haghon i Hrcus i ingCompany. Al s e




image11.png
Name Date

Practice B
For e i he esan “Widsmane Thearam oot Frof”

DEis a midssgment of A ABC. Find the valus of x.
1 s 2 5 3

A

In ASKL T = 7R , K8 = 5L, end J7= 7L Copy and complets
the statement.

a Bl 3

Placs the figurs in a coordinate plane in a convenient way. Assign
coordinates to sach vertex.

0. Right riangl: g leagths ae  units and 3 units
1. Rectanglslengihis 7 units and wideh s 4 s

12, Square: ide length s  units

3. Lsososies right iangle: g length i 12 units

Use A\GHU, whero D, £, and F are midpoints of the sides.

. 16DE = 45+ S and G = 3x + 25, whatis DEY u

15. 10F =26+ 7 and G = 5z — 1, whatis 5FY

16, H/ =G - 2mdDF =2+ I whats Y c

[Ty —

[T ————
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Practice B e

Foruso i e Mgt Taorsn a ot rot”
Find the unknown coordinates of the poiatis) in the figure. Then show that
the given statement is trus.

7. A4BC= ADEC 18 =R

15, “The coordinstes of A ABC ace. A(0,'5), B(8, 20), and C(0, 26). Find the leagth.
of eachside and the perimeter of A ABC. Thea fin the perimetes of e tangle
formed by connecting the three midsegmcats of A ABC.

20, Swing Set You are assembing the frame
fora swing set. The horizontal crossbars in
the kit you parchased are each 36 inches long. log eg
You atach the crossbars t the midpoints of the
legs. At cach od of the frame, how far apart e
will the bottoms of the legs be when te frame
is assembled? Explain.

21, Adframe House Tnsn A-fame house,
the foor of the second level, labeled ZM,
5 closer o th e foor, N, s e
TR TK i 16 et long,
can £ b 12 fect g 14 et ong?
20 e long? 24 fct long? 30 fct long?
Explin
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-Midsegment Theorem

5.

- & - ldentify the midsegments of a triangle.
+Use properties of midsegments of a triangle.

VOCABULARY

Midsegment of a triangle

(IR, Using Midsogments

‘Show that the midsegment FG is 2
parallel to side CD and is half as 22 Gl | slal
= Tong as CD.

Solution = A

Use the Midpoint Formula to find the |=5 I ENEF
coordinates of Fand G.

s (L) e

Next, find the slopes of CD and FG.

Remenber:Tio Stope of €D = .
siope m of the e —_—
pasing o =
(xg,¥y) and i, 75) Slope of FG =
» Because the slopes are +FG Is parallel to CD.
| Next, find the lengths of CD and FG.
] it =iV i i 2 = (SR = v =
[ o —
Ditamee forminte - g = VI — ()Rt (_~ P = V_
i the lngt. A e
= b Because % JFG is half as long as CD.

oyt © McDougl ol Houghton i Corpany i g rsened. hapterS - Gaomaty Ntetaing G 105
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THEOREM 5.9: MIDSEGMENT THEOREM

. The segment connacting the midpois of
- two sides of a triangle is parallel to the //\,\ il
5 ‘

ide and Is half as long.

DE|___andDE

s

EEIIITER) Using the Midsegment Theorem

ST and TU are midsegments of APQR.

Find PR and ST.
Solution
PR=2(
) ey
5=
2

@ checkpoint Complete the following exercises.

1. Show that the midsegment MN is q.é; ¥
paraliel to side JK and is half as v st
Tong as JK. N
: )
EaE [AENEY
=il
2.7AB and BC are midsegments /.y
of AXYZ. Find XZ and BC. .
X G z

Copyright © McDougal Litel/Houghton Miffln Company All s reserved. “Chiapter 5 - Goometry Natotaking Guide 106




image3.png
Perimeter of a Triangle

are midsegments of L MRS bR |

= AMNP. How does the perimeter af- ...« TN N
AMNP compare to the perimeter
of AJKL? |
Naw
Soiution ™ i
The lengths of the sides of AMNP are A
‘twice the lengths of the midsegments.
MP=2(__)=2_ )=__in
. MN = 2( 2A__)=_"in
NP =2( 2 )=__in
The perimeter of AMNPis___ +__+ = ___inches.
- The perimeter of AJKLis __+___+__ =___Inches.
Answer The perimster of AMNP is the perimeter of AJKL

@ Checkpoint Complets the following exercise.

4.E, FF, and DF are midsegments of AABC. Find the perifeters
of AABC and ADEF. How does the perimeter of ADEF compare
to the perimeter of AABC?

-
V7

= fim

Copright © McDougal Litell/Houghton Mffin Company Al ights reserved. Chiter S - Geometry Notstaking Guide 108
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Midseqment of a triangle — 2 szgment that connects e mifoints of two sifes of 4 triangle.
Widsesment Theorem
The midsegment of a trizngle is parallel to the 3" side and is % as long as the 3% side.

2

wi.

= o

7K =50, hen [N =

MIM=23, then KIE

1fthe peimeter of ALMN =28, find.

then the pecimeter of ATKH =,
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Ex3 Tfthe coordinates of AABC are A(, 5), B(-2, 3) and C(4, 3) answer the following questions.

T ) s e idpointof 75 : Labelit M.
i, | g ‘
£ EI4EE ) pand the midpoiatof AC. LabeltN. |
- - |
|
T I |
s
©)  Showtat w:%xc d)  Showthat MNN BC ‘
st formula would be helpful here?  What formeda can you e to show the il
ity |
- ) ‘
FisdBe.
Whatis Lac?
p
R ——

7
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Use the diagram of AABC where D, , and F
are the midpoints of the sides.

1. DE|_2
2 7E]2 2
3148

Use the disgram of AJKL where A, S, and T are the
midpoints of the sides, AK = 3, K5 = 4, and JK LKL

5. Find the leogth of .
7. Fiad the leagth of 7Z.
8. Find the length of KT,
- 3. Find the pecimeterof AJKL.
0. Neme all of the right angles i the dingram.

Us tfié diagram of AMNO whero X, Y, and Zare the midpoints of

the sides.
T IFZ = 3x 4+ 1, and MV = 102~ 6 then 72
2 M¥X=x 1, ad MO = 3r — Tthen 0 = 1
. EmiMON thenm/MZX = 2
. I m M = 3T, e mMNO = 1.

5. Nawe a risngl that sppears o be congrueat o AZOY.

Use the graph shown.

6. i the coordinate of the endpoiats of esch midsegment.

7. Use the siope aud the Distance Formmla o veify tat the
Midscgment Theoren s e for DF.

8. Use theslope md the Distance Rormla to vefy it the.
Midsegment Theorez is true for FE.

15. Use the slope and the Distaace Formula o verify tat the
Midscgrment Theoren s e for DE.

20, Determiae the perimeter of AABC md ADEF. Whatis the
rato of their perimeters, AABCw ADEFT - -
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