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Midsegments of Keys

Triangles

. & Vocabulary |

@ Review
Use the number line at the right for Exercises 1-3. A B c D E
1. Point C isthe midpoint of AE. —2l -3 -2 -1 6 “l 2 3 AIL

2. Point D isthe midpoint of CE.

3. Point B isthe midpoint of AC.

Use the graph at the right for Exercises 4-6. Name each segment.

4. a segment that lies on the x-axis

DCor CD

5. a segment that contains the point (0, 4)

DA, AD, AB, or BA
6. a segmentwhose endpoints both have x-coordinate 3

BC or CB

@ Vocabulary Builder

midsegment
midsegment (noun) M seg munt

Related Words: midpoint, segment S

Definition: A midsegmént of a triangle is a segment
connecting the midpoints of two sides of the triangle.

@ Use Your Vocabulary

Circle the correct statement in each pair.

7. (A midsegment connects the midpoints of two sides of a triangle.)

A midsegment connects a vertex of a triangle to the midpoint of the opposite side.

8. Atriangle has exactly one midsegment. @ triangle has three midsegments)

Copyright © by Pearson Education, Inc. or its affiliates. All Rights Reserved.
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If a segment joins the midpoints of two sides of a triangle, then the segment is parallel to
the third side and is half as long.

9. Use the triangle at the right to complete the table below.

Use the graph at the right for Exercises 10-11. Ly
—_ =6
10. Draw RS. Then underline the correct word or s B
number to complete each sentence below. » >R\
B e ok Sd—" c
RS is a'midsegment of / parallel to AABC. 3
RS is a midsegment of / parallel to AC. » — T
. . A X
11. Use the Triangle Midsegment Theorem to complete. : —
.1g1 g P 12345678 9
RS = 3 AC
12. Draw ST. What do you know about ST?
Sample: It is a midsegment of AABG; it is parallel to and half the length of BC.
. A
' SR Y Identifying Parallel Segments
. Gotl? In AXYZ, Ais the midpoint of XY, Bis the midpoint of YZ, and Cis the
. midpoint of ZX. What are the three pairs of parallel segments?
13. Draw a diagram to illustrate the problem.
14. Write the segment parallel to each given segment.
@ 4Bl ZX CB|| XY CA| YZ.
@ Lesson 5-1



} Finding Lengths

Got [f? In the figure below, AD = 6 and DE = 7.5. What are the lengths of DC,
AC, EF, and AB?

15. Complete the problem-solving model below.

- - ,,,,KnOW,,,V L SO ,Need § - : ) Plaﬂ :
AD = 6and DE = 7.5. The lengths of DC, Use the Triangle -
CE = EB,AD = DC, - AC, EF. and AB Midsegment Theorem to

BF = B find DG, AC, EF, and [AB]

16. The diagram shows that EF and DE join the midpoints of two sides of A ABC.
By the Triangle Midsegment Theorem, EF = % - AC and DE = % - AB.

Complete each statement.

17.DC= AD= 6

18.AC=AD+ DC = 6 "+ 6 = 12

19.EF = 3 -AC=

N
—
[N}

i
[*2]

]
—
wn

@zo.@= 2 DE= 2 - 75

Ko

Got [t? CD is a bridge being built over a lake, as shown in the figure at
the right. What is the length of the bridge?

21. Complete the flow chart to find the length of the bridge.

CD joins the 7 of two sides of a triangle. midpoints

CD s parallel to a side thatis 2640 ft.

Use the Triangle ? Theorem. Midsegment
(=1 2640
D= 1320

@ 22. Thelengthofthebridgeis 1320  ft.

Chapter 5 @
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Lesson Check ¢ Do you know HOW?

If JK = 5x + 20 and NO = 20, what is the value of x? L

23. N isthe midpoint of IJ. 24. O isthe midpoint of LK. N

25. NOisa _2_of AJKL, 50 NO = 3 JK. midsegment

Complete each statement. .

26. Substitute the given information into the equation in Exercise 25
and solve for x.
NO=K
J0=fex+20
40 = (2x + 20)
20 = 5x
x=4

Do you UNDERSTAND?

¥ Lesson Check

Reasoning If two noncollinear segments in the coordinate plane have slope 3,
what can you conclude?

27. Place a v in the box if the response is correct. Place an X if it is incorrect.

v - If two segments in a plane are parallel], then they have the same slope.

X If two segments lie on the same line, they are parallel.

28. Now answer the question. ANSwers may vary. Sample:

The segments do not lie on the same line,

so they are parallel fines.

" Math Success

Check off the vocabulary words that you understand.
] midsegment | midpoint ] segment

Rate how well you can use properties of midsegments.

e
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Perpendicular and
Angle Bisectors

¥ Vocabulary

@ Review
Complete each statement with bisector or bisects. A
1. BD isthe _?_of ZABC. bisector =~ - ' D
2.BD_? LABC. bisects b= '3
Write T for true or F for false.
T 3. Two perpendicular segments intersect to form four right angles.
F 4. You can draw more than one line perpendicular to a given line through a
point not on the line.
@ Vocabulary Builder
| equidistant
equidistant (adjective) ee kwih pis tunt a _
Related Words: equal, distance
Definition: Equidistant means at an equal distance from a single point or object.
@ Use Your Vocabulary
Use to the number line at the right for Exercises 5 and 6. A D

5. Circle two points equidistant from zero.

6. Name points that are equidistant from point C.

B and D

Use to the diagram at the right for Exercises 7 and 8.

7. Circle two points equidistant from point Q.

8. Name four segments that are equidistant from the origin.

PQ QR RS SP

Chapter 5 @
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If a point is on the perpendicular bisector of a segment, then it is equidistant from
the endpoints of the segment.

9, Use the diagrams below to complete the hypothesis and the conclusion.

P P
: L . !
A M¢ B A Mi ' B
If Then .
PM | ABand AM = MB PA = PB

 Theorem 5-3 Converse of the Perpendicular Bisector Theorem

10. Complete the converse of Theorem 5-2.

If a point is equidistant from the endpoints ofa

segment, then itis onthe _?_ of the segment. perpendicular bise;tor
11. Complete the diagram at the right to illustrate Theorem 5-3.
P
I 1
R tl ls 1) T
-
PR R Using the Perpendicular Bisector
; o s
- Got It? Use the diagram at the right. What is the length of QR? P § } R
12. Complete the reasoning model below. 3n ~1 5n—7
Q

@ Lesson 5-2



/. 7] Using a Perpendicular Bisector
Got li? Ifthe director of the park at
the right wants a T-shirt stand built at

a point equidistant from the Spaceship
Shoot and the Rollin’ Coaster, by the
Perpendicular Bisector Theorem he
can place the stand anywhere along
line £. Suppose the park director wants
the T-shirt stand to be equidistant from
the paddle boats and the Spaceship

Padt"'lgl}e bqats»' e T :

:, {{L,»K e

~—-——Shoot- What are the possible locations?——— CtEEE
13. On the diagram, draw Ps.

14. On the diagram, sketch the points that are equidistant from the paddle boats and
the Spaceship Shoot. Describe these points.

the points on the perpendicular bisector of PS

Gof It? Reasoning Can you place the T-shirt stand so that it is equidistant from
the paddle boats, the Spaceship Shoot, and the Rollin’ Coaster? Explain.

15. Does the line you drew in Exercise 14 intersect line £? ./ No

16. Where should the T-shirt stand be placed so that it is equidistant from the paddle
boats, the Spaceship Shoot, and the Rollin Coaster? Explain. Answers may vary.

Sample: Place the stand at the intersection ;:Ac:\in't)(cﬁc the perpehdituiar '

bisectors of RS and PS. By the Perpendicular Bisector Theorem,

Q XR = XS and XS = XP, so XR = XS = XP by the Transitive Property.

The distance from a point to a line is the length of the perpendicular segment from
the peint to the line. This distance is also the length of the shortest segment from the
point to the line.

- Theorems 5-4 and 5-5.

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

of the angle. k

17. If point Sis on the angle bisectorof # PQR ,thenSP = SR . s
Converse of the Angle Bisector Theorem Q g
If a point in the interior of an angle is equidistant from the sides of the angle, then the

point is on the angle bisector. R

Copyright © by Pearson Education, Inc. or its affiliates. All Rights Reserved.

18. Point Sisin the interior of 2 PQR
19. f SP = SR, then Sisonthe _?_of ZPQR. angle bisector

Chapter 5 @
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] Problem 3 Using the Angle Bisector Theorem

Got It? What is the length of FB? B
% 6X + 3
20. The problem is solved below. Justify each step. c F

H Ll
\ﬂig
D

FB = FD

6x +3 =4x+9

- ixve St fomeschside

=es  _Sumeeronacss

x=3 Divide each side by'z_ LR
FB =6x+3 "Given

=6(3)+3 =21 -S_u,b's'tiffu’t‘e 3 for x and Slmphfy

Lesson Check Do you know HOW?

g

Use the figure at the right. What is the relationship between AC and BD?

D
15
21. Underline the correct word or symbol to complete each sentence. A c
AC s parallel / perpendicular to BD. Jr
I B

AC divides BD into two congruent / noncongruent segments.
BD divides AC into two 'éo’rigruenf / noncongruent segments.

_X__C_ / §5 is the perpendicular bisector of AC / @ .

¥ Math Success

Check off the vocabulary words that you understand.

L] perpendicular bisector ] equidistant [ ldistance from a point to a line

Rate how well you can understand bisectors.

@ Lesson 5-2



Bisectors in Triangles

v Vocabulary

%

Chapter 5 @

@ Review
Use the figure at the right. Write T for true or F for false. C

T 2. CD isa perpendicular bisector, so it intersects AB at its midpoint.

T 3. Anypointon CD is equidistant from points A and B.

@ Vocabulary Builder

" concurrent lines
concurrent (adjective] kun kur unt

Main Idea: Concurrent means occurring or existing at the — :>l\

same fime. L v

Math Usage: When three or more lines intersect in one point,
they are concurrent. S R

@ Use Your Vocabulary

Complete each statement with concurrency, concurrent, or concurrently.

4. Two classes are _? _when they meet at the same time. concurrent

F 1. ABis the perpendicular bisector of CD. 4 E ;

),

5. The point of _? _ of three streets is the intersections of the streets. _concurrency

6. A person may go to school and hold ajob _?_. concurrently

Label each diagram below concurrent or not concurrent.

7. 8. 9.

concurrent not concurrent “not cencurrent

Copyright © by Pearson Education, Inc. or its affiliates. All Rights Reserved.
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at a point equidistant from the vertices.
Perpendicular bisectors PX, PY and PZ are concurrent at P.

10. Mark AABC to show all congruent segments.

The perpendicular bisectors of the sides of a triangle are concurrent

Got [t? What are the coordinates of the circumcenter of
the triangle with vertices A(2, 7), B(10, 7), and C(10, 3)?

11. Draw AABC on the coordinate plane.

12. Label the coordinates the midpoint of AB and
the midpoint of BC.

13. Draw the perpendicular bisector of AB.
14. Draw the perpendicular bisector of BC .

15. Label the coordinates of the point of intersection of
the bisectors.

@ 16- Thecircumcenter of AABC is (6, 5 ).

P E0FY Using a Circumcenter

Got It? A town planner wants to place a bench equidistant

AL 2R Finding the Circumcenter of a Triangle

(o2}

(10, 5)

o)

2 i 6 g 10

from the three trees in the park. Where should he place the bench?

17. Complete the problem-solving model below.

Know o ) Need
“The trees form the _?_ of Find the point of

a triangle. concurrency of the
' =2 ofthe sides.

| vertices

perpendicuiaf ’

bisectors -~

s —~

L &

e B

Plan

' Fmd the' 2 ofthe

. trianglé, which is

equidistant from the

three trees.

circumcenter’

18. How can the town planner determine where to place the bench? Explain.

Explanations may vary. Sample: The toWﬁ"plénher éan place the

@ bench at the circumcenter of the triangle formed by the three trees.

D
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Theorem 57 Concurency o Angl Bscors Theorem

The bisectors of the angles of a triangle are concurrent at a point
equidistant from the sides of the triangle.

Angle bisectors AP, BP, and CD are concurrent at P.
19. PX= PY = pPZ

Complete each sentence with the appropriate word from the list.

incenter inscribed inside

20. The point of concurrency of the angle bisecg9§§ -

: . . ~—incenter——— -
of a triangle is the _?_of the triangle. eemer

21. The point of concurrency of the angle bisectors insid
of a triangle is always _?_ the triangle. nsiae. o F

inscribed
22. Thecircleis _? in AABC.

b’iem3 Identifying and Using the Incenter

Got H? QN = 5x + 36 and QM = 2x + 51. What is QO?

23. Complete the reasoning model below. 0

Tknow that Q' tof
 concurrency of the angle bisectors.

equal /unequa!

I can y’vriyjfe'an,‘qu?tidh;s’,ind.sol've_ QQ ‘;_.fQ'M: -
forx. : Tl i
S 5x+36=2x+51

. 5x=7,52§(+15,“ |

3x= 15

24, Use your answer to Exercise 23 to find QO.

QO = 5x + 36
Q0 =5(5)+ 36
Q0 = 25+ 36
QO = 61

Chapter 5 @
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Got It? Reasoning Is it possible for QP to equal 50? Explain. K

25. Drawn an inscribed circle in the diagram at the right. o N
— . \ J— P
26. QN and QM are two segments that have the same length as QO. Q
L
27. Circle the correct relationship between QO and QP. / M

.. Qo=@ .. Qo>qr

28. Given your answer to Exerc1se 27,isit p0551b1e for QP to equal 50? Explam Answers may vary. Sample:

Tl‘e radn measure 61 smce QO is one of the radn QP is ionger

%) than the radlus of the cnrcle Therefore, !tS length canno’c be 50

¥ Lesson Check ¢ Do you UNDERSTAND?

Vocabulary A triangle’s circumcenter is outside the triangle. What type of triangle is it?

Al .
29. Draw an example of each type of triangle on a coordinate plane below nswers may vary. Samples

" are given.
acute obtuse - right
~3 /\ ~3 -3
L2 \ ) ~2
_‘} \ ,_.1 _1
\A X X bx
of 1231 of 1234 o 123 4

30. Circle the phrase that describes the circumcenter of a triangle.

the point of concurrency ofthe " - (the point of concurrency of the™
angle bisectors - T 'erpendlcular bisectors of the sideg

31. Underline the correct word to complete the sentence.

When a triangle’s circumcenter is outside the triangle, the triangle is acute'/ obtuse / right..

\_ " Math Success

Check off the vocabulary words that you understand.

[ concurrent [ circumscribed about [] incenter [ inscribedin [] bisector

Rate how well you can use bisectors in triangles.

@ Lesson 5-3



Medians and Altitudes

j Vocalry

@ Review -
1. Are three diameters of a circle concurrent? Yes)/ No c
2. Are two diagonals of a rectangle concurrent? Yes /-
3. Is point Cat the right a point of concurrency? / No
@ Vocabulary Builder
median A
median (noun) Mkt dee un
Related Words: median (adjective), middle (noun), e C D * B

midpoint {noun)

Definition: A median of a triangle is a segment whose endpoints
are a vertex and the midpoint of the opposite side.

@ Use Your Vocabulary
Write T for true or F for false.
F

4. The median of a triangle is a segment that connects the midpoint of one side
to the midpoint of an adjacent side.

T 5 The point of concurrency of the medians of a triangle is where they intersect.

6. Atriangle has one median.

7. Circle the drawing that shows median AD of AABC.
A A

Chapter 5
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¢

PITSNETE) Finding the Length of a Median

The medians of a triangle are concurrent at a point (the centroid of the triangle) that
is two thirds the distance from each vertex to the midpoint of the opposite side.

For any triangle, the centroid is always inside the triangle.

8. Complete each equation.

FH

I
win’

pc=%"ps EC=%£G FC

Got It? In the diagram at the right, ZA = 9. What is the length of ZC?
9. Point A is the centroid of AXYZ.

10. Use the justifications at the right to solve for ZC.

ZA = < ZC Concurrency of Medians Theorem

- ZC Substitute for ZA.

[
P WING WN

o

™

3
3 - ZC Multiply each side by %

zZC Simplify.

27

@ 11 ZCis 5 ,or 133

An aliitude of a triangle is the perpendicular segment from a vertex of the triangle to the
line containing the opposite side.

g1 WY Identifying Medians and Altitudes

Got K? For AABG, is each segment, AD, EG, and CF, a median, an altitude, A

or neither? Explain. %Xﬁ\
12. Read each statement. Then cross out the words that do NOT describe AD. E G

AD is a segment that extends from vertex A to CB, which is opposite A. %/

AD meets CB at point D, which is the midpoint of CB since CD = DB.
AD is not perpendicular to CB.

M . ’medianu

13. Circle the correct statement below.

- ADis an altitlide',‘vi “AD is neither a median :norv éhr'alﬁfudei.

14. Read the statement. Then circle the correct description of EG.

EG does not extend from a vertex.

EGis a median. EGisan altitude. @3—@ is neither a median IiOrVan_al_timdﬁe)

D
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15. Read each statement. Then circle the correct description of CF.
CF is a segment that extends from vertex C to AB, which opposite C.
CF L AB

@ CF is median. CF is an altitude. CF is neither a median nor an altitude.

heorem 5-9 Concurrency of Alfiudes Theorem

The lines that contain the altitudes of a triangle are concurrent.

The point of concurrency is the orthocenter of the triangle. The orthocenter of a

triangle can be inside, on, or outside the triangle.
Answers may vary. Samples

16. Draw an example of each type of triangle on a coordinate plane below. are given.

acute obtuse
Y V2 I VAN
B L
;"-‘2 A ¥ -
oy 123 4 Oy 123 4 oy 1234

Draw a line from the type of triangle in Column A to the location of its orthocenter in Column B.

Column A Column B
17. acute outside the triangle
18. right inside the triangle
19. obtuse at a vertex of the triangle

) Finding the Orthocenter
Gof It? ADEF has vertices D(1, 2), E(1, 6), and F(4, 2). What are the coordinates
of the orthocenter of ADEF?

20. Graph ADEF on the coordinate plane.

Underline the correct word to complete each sentence.

21. ADEF isa(n) acute / right triangle, so the

orthocenter is at vertex D.

22, The altitude to DF is horizontal / vertical .

23. The altitude to DE is horizontal / vertical .

24. The coordinates of the orthocenter
@ of ADEFare( 1., 2 ).

Chapter 5 @
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25. Use the words altitudes, angle bisectors, medians, and perpendicular bisectors to
describe the intersecting lines in each triangle below.

Incenter Orthocenter-
, Centroid

angle altitudes medzans -

;v[n..-’ i ¢ g

¥ Lesson Check ¢ Do you UNDERSTAND?

Reasoning The orthocenter of AABC lies at vertex A. What can you conclude about
BA and AC? Explain.

26. Circle the type of triangle whose orthocenter is located at a vertex.
woite S et o iy
27. BAand AC aresidesof 2 A .

28. Write your conclusion about BA and AC. Justify your reasoning.

'BA is perpendicular to AC. Explanations m_ay._vary. »Sémpie: AABC

is a right triangle and vertex A isa right angle.

Math Success

¥

Check off the vocabulary words that you understand.

Rate how well you can understand medians and altitudes.

[J medianofa triangle [] altitude ofa triangle L] orthocenter of a triangle

Lesson 54



Inequalities in One
Triangle

' Voabular

@ Review
1. Circle the labeled exterior angle.
2. Write the Exterior Angle Theorem as it relates to the diagram.
meL 4 =msL 1 +ms o2 5
3. Draw an exterior angle adjacent to £ 1 and label it £5.

Circle the statement that represents an inequality in each pair below.

4, 5. Thenumber of thes is equal to0 10,000. . -

x =32 El‘he number of votes is greater than 1'0,000)
Complete each statement with an inequality symbol.
6. yisless than or equal to z. 7. The temperature ¢ is at least 80 degrees.
y = z t = 80°

@ Vocabulary Builder

There are more letters in the
word comparisor) than in the

. compare (verb) kum pexr word compare

Other Word Form: comparison (noun)

Definition: To compare is to examine two or more items, noting similarities
and differences.

Math Usage: Use inequalities to compare amounts.

@ Use Your Vocabulary

8. Complete each statement with the appropriate form of the word compare.

NOUN By _?_, aspider has more legs than a beetle. comparison
VERB  Youcan _? products before deciding which to buy. compare
VERB  To _? quantities, you can write an equation or an inequality. compare

Copyright © by Pearson Education, Inc. or its affiliates. All Rights Reserved.
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|

L a—Sb—‘Sandc—O v—"(a-—sb—Zandc—J _ a—8b—6andc—l

i
i
i
i
!
!
H
i
i
H
i
|
!

Ifa=b+ candc> 0,thena > b.

9. Clrcle the group of values that satisfies the Comparison Property of Inequahty

The measure of an exterior angle of a triangle is greater
than the measure of each of its remote interior angles.

10. Circle the angles whose measures are always less than the

measure of Z1. A\1 -
S
NP LR Applying the Corollary

Got It? Use the figure at the right. Why is m£5 > m/C? A
Write the justification for each statement. B
11. £5isan exterior angle of AADC. 1

Deﬁmtlon of an. extenor angle o

) > 5 2 i

12. mZ_S > mLC D ‘ ¢

Corallary to the Tnangle Extenor Angle Theorem
You can use the Corollary to the Triangle Exterior Angle Theorem to prove the féllowing theorem.
Theorem 5-10 Y
If two sides of a triangle are not congruent, then the /\
larger angle lies opposite the longer side. X 5

IfXZ > XY, thenmlY > m/Z
13. Theorem 5-11 is related to Theorem 5-10. Write the text of

Theorem 5-11 by exchanging the words “larger angle” and “longer side.”

Theorem 5-11 If two sides of a triangle are not congruent, then

the longer side lies opposite tﬁé_léi’gér 5ng!e ’

@ Lesson 5-6



) Problen Using Theorem 5-11

Got ? Reasoning Inthe figure at the right, m£S = 24 and 0

m/Z.0 = 130, Which side of A SOXis the shortest side?

Explain your reasoning. Y X

14. By the Triangle Angle-Sum Theorem, m£S + m£0 + m/X = 180,
somszX = 180 — msS — m2O.

15. Use the given angle measures and the equation you wrote in Exercise 14 to
find msX.

miX = 180 — 24 — 130 = 26

16. Complete the table below.

17. Which is the shortest side? Explain.
) The shortest side is 55(— because it is opposite the smallest angle, £ S

T Thoorem 512 Vol ey e

The sum of the lengths of any two sides of a triangle is greater than Y
the length of the third side.

18. Complete each inequality.
XY + YZ > XZ YZ +2ZX > YX ZX + XY > -ZY

Probie Using the Triangle Inequality Theorem

Got It? Can a triangle have sides with lengths 2 m, 6 m, and 9 m? Explain.

19. Complete the reasoning model below.

The sum bfthé lengths of any";[\no Sideé "mustb’é‘k' L 24628 6‘+ 9215 249
,greaterthanthe Iength ofthethtrds:de - ' e

I need to wnte three sums and three mequahties::jf' S 8<9 15 > 2 ; ,.{‘11"1“> 6

One of those sums is. greater/ not greater than o -ltfy is / is not not pOSSIble for a tnangle toh

the length- of the thlrd side.

‘SIdes With Iengths 2 m, 6 m and 9 m

Chapter 5 @
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N\ 1211 Finding Possible Side Lengths

 Got H? Atriangle has side lengths of 4 in. and 7 in. What is the range of possible
lengths for the third side?

20. Let x = the length of the third side. Use the Triangle Inequality Theorem to write
and solve three inequalities.

x+4> .7 x+7> 4 7+ 4> X:
x> 3 x> =3 11> X
21. Underline the correct word to complete each sentence.
Length is M / 'steﬁm$s 7 Zn}a‘fér positive.

The :ﬁlrs't‘/ second/ third inequality pair is invalid in this situation.

22. Write the remaining inequalities as the compound inequality 3 <x< 1

9 23. The third side must be longer than 3 in. and shorter than 11 in.

Lesson Check

Do you UNDERSTAND?
Error Analysis A friend tells you that she drew a triangle with perimeter 16 and one side
of length 8. How do you know she made an error in her drawing?

24. If one side length is 8 and the perimeter is 16, then the sum of the lengths of the two
remaining sides mustbe 16 — 8 = 8 .

25. Underline the correct words or number to complete each sentence.
By the Triangle Inequality Theorem, the sum of the lengths of two sides of a
triangle must be équal bt.o / 'gréafer than / lé_ss rhan the length of the third side.
By the Triangle Inequality Theorem, the sum of the lengths of the two unknown
sides must be equal to/ greater’v than /'lAev'ss' than the length 8/16.

But 8 is not equalto / greater than 8, so there must be an error in the drawing.

\ Math Success

Check off the vocabulary words that you understand.

L] exterior angle | comparison property of inequality

Rate how well you can use the Triangle Inequality Theorem.
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\ Inequalities in Two
Triangles

- ' Vocabulary

@ Review
Circle the included angles in each diagram.
1.

In Exercises 3-5, cross out the group of values that does not satisfy the Comparison
Property of Inequality.

3. Z=S37b=3T=1 4. a=1L,b=3,c=8 5. 2= 8b=3c=5
a=6b=sc=2 T=tb—sr=3 T=tb=tr=1

Write a number so that each group satisfies the Comparison Property of Inequality.

6.a= 2 ,b=0,c=2 7.=9b= 8 ,c=1 8. a=3b= 1,c=2

@ Vocabulary Builder

hinge [noun, verb) hinj
Definition (noun): A hinge is a device on which something else depends or turns.

Definition {verb}: To hinge upon means to depend on.

@ Use Your Vocabulary
Circle the correct form of the word hinge.

9. Everything hinges on his decision. Noun /@
10. The hinge on a gate allows it to swing open or closed. / Verb
11. Your plan hinges on your teacher'’s approval. Noun @
12. Thelid was attached to the jewelry box by two hinges. @ / Verb

Chapter 5. @
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Theorem 5-13
= Hinge Theorem

{SAS Ineguality)

Theorem 5-14

~ Converse of the
Hinge Theorem

(SSS Inequality)

13. Use the triangles at the right to complete the table.

o

14. Explain why Theorems 5-13 and 5-14 are also called the SAS and SSS Inequality
Theorems. Answers may vary. Sample:

'Theor‘ei:rﬁ"é;'i3‘féor'hi5éfé§"two pairs of sides and ?cAhe‘;ia"if of included angles (SAS) S

‘Theorem 5-14 compares three pairs of sides (555).. -

")

ALY Using the Hinge Theorem
Got It? What inequality relates LN and OQ in the M 7 0
figure at the right? ' 125° N
4
15. Use information in the diagram to complete 4
each statement. 78°
. Q 7 P

The included anglein ALMN is 2 M .

The included anglein AOPQis £ P. .

16. Circle the side opposite the included angle in ALMN. Underline the side opposite
the included angle in AOPQ.

M - | . MN
o Q0 QP v OP
17. Use the Hinge Theorem to complete the statement below

m/ M >ms P ,s0LN > 04.

@ Lesson 5-7



\\_ Probiem 3 Using the Converse of the Hinge Theorem
Got It? What is the range of possible values for xin L 0
the figure at the right?

18. From the diagram you know that the triangles have
two pairs of congruent corresponding sides, that

LM < OP,andthat msN = 90 . K N §

Complete the steps and justifications to find upper and lower limits on x.

19. miK< msN Converse of the Hinge Theorem
x+18< 90 Substitute.
3x< 72 Subtract 18 from each side.
x < 24 Divide each side by 3
20, msK> 0 The measure of an angle of a triangle is greater than 0.
3x+18> 0 Substitute.
3x > —18 Subtract 18 from each side.
x> ‘-‘-6 Divide each side by 3

% 21. Write the two inequalities as the compound inequality —6 < x < 24 .

y ZES Il Proving Relationships in Triangles

Got H? Given: mZMON = 80; Ois the midpoint of LN. M
Prove: LM > MN ﬂ\
22. Write a justification for each statement. L 0 N
Statements Reasons
1) m£MON = 80 1) Given

2) m£MON + mZMOL = 180 2) Supplementary Angles

3) 80 + m/MOL = 180 3) Substitute 80 for m/MON.

4) m/ZMOL = 100 4) Subtract 80 from‘ each side.

5) LO = ON 5) O is the midpoint of LN.

8) MO = MO ) Reflexive Property of Congruence
7) m£MOL > m/MON 7) 160 > 80

8) LM > MN 8) Hinge Theorem

e
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¥ Lesson Check ¢ Do you know HOW?

Write an inequality relating FD and BC. B E__ o F

In Exercises 23-26, circle the correct statement in each pair. 100 75°

) Ac>ER 24 AB>ED .
25. mLBAC>m/FED  (mBAC < m/FED)
26. [By—t‘he Hinge Theorem, you can relatePDandBCJ A E
By the Converse of nge Theorem; yoii}cénbféiafé: FD and BC.
27. Write an ineqﬁality relating FD and BC.
FD > BC

. Y,

Do you UNDERSTAND?

N Lesson Check ¢

Error Analysis From the figure at the right, B 8 C
your friend concludes that m/ BAD > m/BCD.
How would you correct your friend’s mistake?

Write T for true or F for false. A 9 b

T 28. AB=CD F 20.4p=cn T 30. BD = BD

31. Your friend should compare AD and CB.
32. Thelonger of the two sides your friend should compare is E

33. How would you correct your friend’s mistake? Explain.

Answers may vary. Sample: AD > CB, so use the _Convérse of the

Hinge Theorem to conclude that m£ZABD > m/CDB.

N Math Success
Check off the vocabulary words that you understand.

[] exterior angle U] comparison property of inequality L] Hinge Theorem

Rate how well you can use triangle inequalities.

@ Lesson 5-7



