4.1 Apply Triangle Sum Properties

Obj.: Classify triangles and find measures of their angles.

Key Vocabulary
* Triangle - A triangle is a polygon with three sides. A triangle with vertices A,
B, and Ciscalled “triangle ABC” or “AABC.”

Classifying Triangles by Sides

Scalene Triangle Isosceles Triangle Equilateral Triangle
No congruent sides At least 2 congruent sides 3congruent
sides

Classifying Triangles by Angles

Acute Triangle Right Triangle Obtuse Triangle Equianqular
Triangle YI X v

3 acute angles lright angle 1obtuse angle 3 congruent
angles

* Interior angles - The original angles are the interior angles.

» Exterior angles - When the sides of apolygon are extended, other angles
are formed. The anglesthat form linear pairswith the interior angles are
the exterior angles.

* Corollary to atheorem - A corollary to a theorem is a statement that can be
proved easily using the theorem. B

Triangle Sum Theorem
The sum of the measures of the interior
A< c

angles of atriangle is 180°.

mZA+mZB+mZ C=180°
B

Exterior Angle Theorem
The measure of an exterior angle of atriangle /\
isequal to the sum of the measures of the A !

two nonadjacent interior angles. ¢
mZ1=mZA+mZLB

L J




Corollary to the Triangle Sum Theorem
The acute angles of aright triangle are A
complementary.

B

mZA+mZ B=90°

EXAMPLE 1 Classify triangles by sides and by angles
Shuffleboard Classify the triangular shape of the shuffleboard
scoring are in the diagram by its sides and by measuring its angles.
Solution The triangle has a pair of congruent sides, so it

is isosceles . By measuring, the angles are about
72°,72° and 367 . It is an acute isosceles triangle.

EXAMPLE 2 Classify a triangle in a coordinate plane

Classify ARST by its sides. Then determine if the triangle R(—3,3) {~ ]
is a right triangle. , T ———_5(5.2)
Solution Step 1 Use the distance formula \/(xo — X2 + (Vo — ¥4)? <
to find the side lengths. 7
RT=V (3-(-3)2+ (-1-32= V52 S WVAREE
RS=V (5-(-3) 2+ (2-3)2= Ves r (3, -1)
ST=V(3-5 2+ (-1-2)2= V13
Step 2 Check for right angles. The slope of RT is
-1-3 _ 2 —
33 - 3 - The slope of ST is
—1-2 _ 3 The product of the slopes is
3-5 2
—1 ,s0RT L ST and £RTSis a right angle.
Therefore, ARST is a right scalene triangle.
EXAMPLE 3 Find an angle measure
ALGEBRA Find mZ£DCB.
Solution —
Step 1 Write and solve an equation
to find the value of x.
(B3x —9)° = 73° + x° Exterior Angle Step 2 Substitute 41 forxin 3x — 9 to find m/DCB.
Theorem 3x—9=3- 41 —9= 114
X = 41° Solve for x.  The measure of /DCBis 114° .

EXAMPLE 4 Find angle measures from a verbal description

Ramps The front face of the wheelchair ramp shown forms a right triangle. The measure of

one acute angle in the triangle is eight times themeasure

of the other. Find the measure of each acute angle.

Solution Use the Corollary to the Triangle Sum Theorem to set up
and solve an equation.

xX°+ 8x° = 90° Corollary to the Triangle Sum Theorem
F'irst, fs.ketch a diagram of the E,\ x= 10 Solve for x.
situation. Let the measure of the = B _
smaller acute angle be x°. Then the So, the measures of the acute angles are 10°

measure of the larger acute angle is 8x° . and 80° .



4.1 Cont.

0 Checkpoint Complete the folowing exercise.

1. Draw an isosceles right triangle and an obtuse
scalene triangle.

Sample Drawings: : /\

2. Triangle JKL has vertices J(—2, —1), K(1, 3), and

L(5, 0). Classify it by its sides. Then determine if
it is a right triangle.

isosceles triangle; right triangle

3. Find the measure of /1
in the diagram shown.

56°

4. In Example 4, what is the measure of the obtuse
angle formed between the ramp and a segment
extending from the horizontal leg?

170°



4.2 Apply Congruence and Triangles

Obj.: Identify congruent figures.

Key Vocabulary

* Congruent figures - In two congruent figures, all the parts of one figure are
congruent to the corresponding parts of the other figure.

e Corresponding parts - In congruent polygons,thismeansthat the
corresponding sides and the corresponding angles are congruent.

Congruent Not congru&
Same size and shape Different sizes or shapes

B Y
CONGRUENCE STATEMENTS /{Q’\%%
When you write acongruence statementﬂ O TR

polygons, always listthe corresponding D

vertices in the same order. AABC = AFED or ABCA = AEDF.
Corresponding angles: ZA=4F, LB =/E, LC= 4D

Corresponding sides: AB=FE, BC =ED, AC =FD

8 £
Third Angles Theorem /\ /\»\
If two angels of one triangle are congruent to e A .

two angles of another triangle, then the third

angles are also congruent. If ZA=4D and £B =Z£E, then LC = 4D
B

$#¢Properties of Congruent Triangles¢4¢ /\

Reflexive Property of Congruent Triangles A C

For any triangle ABC, AABC= AABC
Symmetric Property of Congruent Triangles

If AABC= ADEF ,then ADEF=AABC
Transitive Property of Congruent Triangles

E
D/\F
K
If AABC= ADEF and ADEF= AJKL,then AABC= AJKL. /\
J L
C F
_ G"\{ Ef
H
A B

EXAMPLE 1 Identify congruent parts

Write a congruence statement for the triangles. Identify all
pairs of congruent corresponding parts.

Solution The diagram indicates that AABC = A FGH .

To help you identify

corresponding Corresponding angles LFA= /F /B= /G ,/ZC= /H

parts, turn /\AFGH.

Corresponding sidles AB= FG ,BC= GH , CA= HF

H
&&FG
Alyip



EXAMPLE 2 Use properties of congruent figures R

S
In the diagram, QRST = WXYZ. 6in./105" "7\ 120°
a. Find the value of x. b. Find the value of y. 65°

Solution a. You know /Q = ZW. b. You know QR = WX. 7 W
msQ= msW QR = WX (5x + 5}:" ’
— X)In.
65° = (5x + 5)° 6= y— x v X*‘
60 = bx 6= _y—12
12 =X 18 =y
EXAMPLE 3 Show that figures are congruent & > ! T Q
Maps If you cut the map in half along PR, will the sections s ‘3.\
of the wall be the same size and shape? Explain. LN
Solution 3 3 F
From the diagram, 2SS = ~Q because all right angles N
are congruent. Also, by the Lines Perpendicular to a 4
Transversal Theorem, PQ || RS .Then /1= 4 ol | 23
and £2 = /3 by the Alternate Interior Angles S R
Theorem . So, all pairs of corresponding angles The diagram shows PQ = RS and OR = SP By
are _congruent . the Reflexive Property , PR = RP. All corresponding

parts are congruent ,so APQR = ARSP .

Yes , the two sections will be the same size
and shape . S

EXAMPLE 4 Use the Third Angles Theorem

Find mAV'LSUT = /VUW by the Vertical Angles Theorem .
The diagram shows that ZSTU = ~ VWU , so by the

Third Angles Theorem, £S = /V/ . By the Triangle Sum T w
Theorem, ms/S = 180° — 66° — 44° = 707 .So,m/S
= msV = 70° by the definition of congruent angles.
H
EXAMPLE 5 Prove that triangles are congruent Write a proof.
Given: FH=JH, 6 FG =JG
ZFHG =/£JHG, ZFGH=ZJGH
~ Plan for Proof
Prove: AFGH = AJGH a. Use the Reflexive Property to show HG = HG .
Solution b. Use the Third Angles Theorem to show ~/F= ~J . F G J
Statements Reasons
1. FH = JH, FG = JG 1. Given
a. 2. HG=HG 2. Reflexive Property of
Congruence
3. ZFHG = /JHG, 3. Given
ZFGH = ZJGH
b. 4. /F=/J 4. Third Angles Theorem
5. AFGH = AJGH 5. Definition of = As




Q Checkpoint In Exercises 1 and 2, use the diagram
shown in which FGHJ = STUV.

1. Identify all pairs of congruent
corresponding parts.

T

J H

s
Corresponding angles: £F = £S5, £ZG = AT,
lH= 22U, 2= 2V

Corresponding sides: FG = ST, GH = TU,
HJ = UV, JF = VS

2. Find the value of x and find mZ£G.
X =55 msZG = 103°

3. In the diagram at the right, E is
the midpoint of AC and BD. A
Show that AABE = /\CDE. E

4. In the diagram, what is the A

measure of £D?
62° g

5. By the definition of congruence, what additional
information is needed to know that AABE = ADCE
in Exercise 4?

You must know that AB = DC and BE = CE to
conclude that AABE = ADCE. The remaining
information can be inferred from the graph.




4.3 Prove Triangles Congruent by SSS

Obj.: Use the side lengths to prove triangles are congruent.

Key Vocabulary

* Congruent figures - In two congruent figures, all the parts of one figure are
congruent to the corresponding parts of the other figure.

e Corresponding parts - In congruent polygons,thismeansthat the
corresponding sides and the corresponding angles are congruent.

Side-Side-Side (SSS) Congruence Postulate
If three sides of one triangle are congruentto three sidesof a second
triangle, then the two triangles are congruent.

If Side Ef%, B S
— c T
Side BC =ST , and

ide AC=TR p p
then AABC= ARST.
EXAMPLE 1 Use the SSS Congruence Postulate J
Write a proof.
GIVEN ¢ FJ=HJ

G is the midpoint of FH
PROVE+ AFGJ= AHGJ. F G H
Statements Reasons
1. 1.
2 2
3. 3
4. 4
Proof It is given that FJ = J . Point G is the midpoint

of FH,so FG = G . By the Reflexive Property,

GJ = JG . So, by the SSS Congruence Postulate ,
AFGJ = AHGJ.




EXAMPLE 2 Congruence in the coordinate plane
Determine whether PQR is congruent to the other triangles
shown at the right.

Solution

By counting, PQ = 3 and QR = 5. A
Use the distance formula to find PR. ||
d= \'/(x:z = X)? + (Y — ¥q9)?
PR=V (2-(-3)2+(2-52 =V 34

By the SSS Congruence Postulate, any triangle with
side lengths 3 , 5 ,and V34 will be congruent

to APQR. The distance from Rto S is 3 . The distance
fromRtoTis 5 .The distance from StoTis

V (2-5)2+ (-3—2)2 =1 34 .So,

APQR = A RT.
The distance from Wto Vis

V (=3 -02+ (-2 —(=3)2 =V 10 . No side of
APQR has a length of V 10 ,so APQR #= AVWR.

EXAMPLE 3 Solve a real-world problem
Stability Explain why the table with the diagonal legs is stable, while the one without the

diagonal legs can collapse.
Solution /

The table with the diagonal legs forms triangles

with fixed side lengths. By the SSS Congruence
Postulate, these triangles cannot change shape ,

so the table is stable . The table without the diagonal
legs is not stable because there are many possible
quadrilaterals with the given side lengths.

(4.3 cont.)

< __/




4.3 Cont.

Q Checkpoint Decide whether the congruence statement
is true. Explain your reasoning.

1. AJKL = AMKL 2. ARST = ATVW
L R w
9 9
J<I>M
8% & s H— v
True; all False; RS % TV
corresponding
sides are congruent.

3. ADFG has vertices D(—2, 4), F(4, 4), and G(—-2, 2).
ALMN has vertices L(—3, —3), M(-3, 3), and
N(—=1, —3). Graph the triangles in the same
coordinate plane and show that they are congruent.

v

e}
al

L N

DG = LN =2, DF = LM = 6, and
FG = MN = V40, so ADFG = ALMN by the
SSS Congruence Postulate.

4. F C 5. F Sy e
C | O 2
Yes, the figure is No, the figure is
stable. By the SSS not stable. There
Congruence Postulate, are many possible
the triangles formed quadrilaterals with
cannot change shape, the given side
so it is stable. lengths.




4.4 Prove Triangles Congruent by SAS and HL

Obj.: Use sides and angles to prove congruence.

Key Vocabulary

*Leg of aright triangle - In aright triangle, the sides adjacent to ypotenuse
the right angle are called the legs. leg )

* Hypotenuse — The side opposite the right angle is called the
hypotenuse of the right triangle.

leg

Side-Angle-Side (SAS) Congruence Postulate

If two sidesand the included angle of one triangle are congruent to two sides
and the included angle of a second triangle, then the two triangles are
congruent.

If  Side RS=UV

S V
Angle ZR=/U, and ﬁ
Side RT =UW | Ré &T U W
then ARST = AUVW.

il o

Hypotenuse-Leg (HL) Congruence Theorem

If the hypotenuse and a leg of aright triangle are
congruentto the hypotenuse and aleg of a second
right triangle, then the two triangles are congruent. £ B F E

AABC = ADEF

EXAMPLE 1 Use the SAS Congruence Postulate
Write a proof. J . N L
GIVEN ¢ JN=LN , KN =MN

PROVE ¢AJKN = ALMN
S Statements Reasons INS

1 1. JN= N, 1. Given
5, KN=_NMN
2. /A1=/2 2. \ertical Angles Theorem
3 3. AJKN = ALMN | 3. SAS Congruence Postulate

EXAMPLE 2 Use SAS and properties of shapes A M8
In the diagram, ABCD is a rectangle. What can you conclude
about AABC and ACDA?

Solution

By the Right Angles Congruence Theorem ,

4B = /D. Opposite sides of a rectangle are congruent,

so AB=CD and BC = DA .

AABC and ACDA are congruent by the SAS Congruence
Postulate .




EXAMPLE 3 Use the Hypotenuse-Leg Congruence Theorem

Write a proof.
GIVEN ¢ AC=EC,

AB 1 BD

ED | BD

AC s a bisector of BD
PROVE ¢AABC =AEDC

Statements Reasons ns
H 1. AC=EC 1. Given
2. AB | BD, 2. Given
ED L BD
3. ZB and £D are 3. Definition of L lines
right angles .

4. AABC and AEDC are| 4. Definition of a right

right triangles . triangle
5. AC is a bisector of 5. Given
BD.
L 6. BC=DC 6. Definition of segment
bisector
7. AABC = AEDC 7. HL Congruence

Theorem

EXAMPLE 4 Choose a postulate or theorem
Gate The entrance to a ranch has a rectangular gate as
shown in the diagram. You know that AAFC =AEFC.
What postulate or theorem can you use to conclude
that AABC =AEDC.

(4.4 cont.)
E
A
D
C
B
B C D
] I_.;‘.’i/ L \“L:I_H
A F E

Solution yo are given that ABDE is a rectangle, so /B and ZD

are

right angles . Because opposite sides of a rectangle

are congruent ,AB = DE . You are also given that

AAFC = AEFC,so AC= E
of each triangle is congruent.

. The hypotenuse and a leg

You can use the HL Congruence Theorem to conclude

that AABC = AEDC.



4.5 Cont.

(V] Checkpoint In the diagram, AB, CD,
and EF pass through the center M of
the circle. Also, /1 = /2 = /3 = /4.

1. Prove that ADMY = ABMY.

Statements Reasons

1. /3= /4 1. Given

2. DM = BM 2. Definition of a circle

3. MY = MY 3. Reflexive Property of
Congruence

4. ADMY = ABMY | 4. SAS Congruence
Postulate

2. What can you conclude about AC and BD?

Because they are vertical angles,

LAMC = £BMD. All points on a circle are the
same distance from the center, so

AM = BM = CM = DM. By the SAS Congruence
Postulate, AAMC = ABMD. Corresponding parts
of congruent triangles are congruent, so you
know AC = BD.

3. Explain why a diagonal of a rectangle forms a pair of
congruent triangles.

A diagonal of a rectangle will be the hypotenuse
of each triangle formed. Because the
hypotenuse is congruent to itself, and because
opposite sides of a rectangle are congruent,

you can use the HL Congruence Theorem to
conclude the triangles are congruent.

4. In Example 4, suppose it is given that ABCF and
EDCF are squares. What postulate or theorem can
you use to conclude that AABC = AEDC? Explain.

It is given that AB F and ED F are squares, so
ZB and ZD are right angles, AB = DE, and

B = D . You can use the SAS Congruence
Postulate to conclude that AAB = AED .



4.5 Prove Triangles Congruent by ASA and AAS

Obj.: Use two more methods to prove congruences.

Key Vocabulary
* Flow proof - A flow proof uses arrows to show the flow of alogical argument.
Each reason iswritten below the statement it justifies.

Angle-Side-Angle (ASA) Congruence Postulate

If two anglesand the included side of one triangle are congruentto two
anglesand the included side of asecond triangle, then the two triangles are
congruent.

E

If  Angle /A = /D, B /\
/./\ D T F
i ' C

Side A_Czﬁ, and
Angle ZC = /F,
then AABC = ADEF.

Angle-Angle-Side (AAS) Congruence Theorem

If two angles and a non-included side of one triangle are congruent to two
anglesand the corresponding non-included side of a second triangle, then
the two triangles are congruent.

E
if  Angle ZA = /D, 8 /\\
Angle ZC = ZF, and /\\ i -
A C

Side BC =EF |
then AABC = ADEF.

EXAMPLE 1 Identify congruent triangles
Can the triangles be proven congruent with the information given in the diagram? If so, state

the postulate or theorem you would use. >

T RS »

Solution a. There is not enough information to prove the triangles
are congruent, because no sides are known to be
congruent.

b. Two pairs of angles and a non-included pair of
sides are congruent. The triangles are congruent by
the AAS Congruence Theorem .

c. The vertical angles are congruent, so two pairs of
angles and their included sides are congruent. The
triangles are congruent by the ASA Congruence
Postulate .




EXAMPLE 2 Write a flow proof
In the diagram £1 = £ 4 CF bisects and ZACE. Write a

flow proof to show A CBF = A CDF.
Solution

Givene /1 = /4 CF bisects and ZACE.
Prove ¢ ACBF = ACDF

(4.5 cont.)

1= Z1 and 2 are supplements Hﬁ bisects.\‘
\—\J Z3 and Z4 are supplements .|| ~ACE.
Given \\ ;’f Def. of supplementary angles Given a
2= 2] (ZAcF= 2]
Congruent Reflexive Prop. Def. of £ bisector
Supps. Thm;x l

—

" (£CBF = ZCDF )

AAS Congruence Theorem

EXAMPLE 3 Choose a postulate or theorem

Games You and a friend are trying to find a flag hidden in the woods. Your friend is standing
75 feet away from you. When facing each other, the angle from you to the flag is 72° and the
angle from your friend to the flag is 53°. Is there enough information to locate the flag?

Solution ) ) [}
The locations of you, your friend, and [
the flag form a triangle. The measures 75 ft
of two angles and an included side
of the triangle are known. il

By the ASA Congruence Postulate , all triangles with
these measures are congruent. So, the triangle formed
is unique and the flag location is given by the third
vertex .

Triangle Congruence Postulates and Theorems
You have learned five methodsfor proving that trianglesare congruent.

SSS . SAS ~ HL (right Asonly) ASA . AAS
B E B E B E B E A(ﬂi A(Ai
Aﬁﬂ‘ ﬂzﬁr ﬁ‘/‘ﬂﬂ Eﬂf h% ﬁﬂﬂﬁﬂ rco F
All three sides are | Two sides and the | The hypotenuse Two angles and Two angles
congruent. incduded angle and one of the included side | and a (non-
are congruent. the legs are are congruent. included) side are

congruent. congruent.



4.5 Cont.

o Checkpoint Can ASTW and AVWT be proven congruent
with the information given in the diagram? If so, state
the postulate or theorem you would use.

1. s v

Tl Nw

Yes; AAS Congruence Theorem

2.8 T
O

=
w v

Yes; ASA Congruence Postulate

3. In Example 2, suppose it is given that CF bisects
ZACE and ZBFD. Write a flow proof to show

ACBF = ACDF.

| bisects LA | I— bisects /B D. |

Given ) ‘ Given \ \
ZA =/ = | |4B =4D |

Def. of £ Reflexive Prop. Def. of £

bisector. l bisector
~ y

(2 B =2 D |
ASA Congruence Postulate

4. Theater You are working two spotlights for a play.
Two actors are standing apart from each other on
the end of the stage. The spotlights are located and
pointed as shown in the diagram. Can one of the
actors move without requiring the spotlight to move
and without changing the distance between the
other actor?

i

20 ft
QA




4.6 Use Congruent Triangles

Obj.: Use congruent triangles to prove corresponding parts congruent.

Key Vocabulary
* Corresponding parts —In congruent polygons,thismeansthat the
corresponding sides and the corresponding angles are congruent.

EXAMPLE 1 Use congruent triangles
Explain how you can use the given information to prove that the
triangles are congruent.

Givens £ 1=22, AB=DE If you can show that AAB = AD , you will

Prove ¢ DC=AC know that DC = AC. First, copy the diagram and
. mark the given information. Then add the information
Solution that you can deduce. In this case, ZABC and £ZDEC I

are supplementary to congruent angles, so
L AB =,D .Also, Z/ACB= /D .
Mark given information. Add deduced information.

Two angle pairs and a non-included side are
congruent, so by the AAS Congruence Theorem ,
AABC = ADEC. Because corresponding parts of

congruent triangles are congruent, DC = AC.

EXAMPLE 2 Use congruent triangles for measurement
Boats Use the following method to find the distance between two docked boats, from
point A to point B. A B

e Place a marker at D so that AB L ﬁ_

* Find C, the midpoint of BD . &
* Locate the point E so that BD L DE and A, C, and E g = -4
are collinear.
e Explain how this plan allows you to find the distance. D
Solution A B

Because AB | BD and BD L DE,
/B and _/D are congruent right +
angles. Because C is the midpoint of BD,

B = D .The vertical angles Z/A B ¢

and £ D are congruent. So, T
ACBA= A D bythe ASA Congruence Postulate . D
Then, because corresponding parts of congruent triangles

are congruent, BA = D . So, you can find the distance
AB between the boats by measuring D .

‘ W




EXAMPLE 3 Plan a proof involving pairs of triangles (4.6 cont.)
Use the given information to write a plan for proof.
Givene £ 1=/£2, /4344

Prove ¢« AABD = AACD

Solution T2
In AABD and AACD, you know that /1 = /2 and D

AD = AD. If you can show that BD = CD, you can use
the SAS Congruence Postulate . g &3 AN

To prove that BD = CD, you can first prove that
ABED = A D . You are given £1 = /2 and
/3 = /4. ED = ED by the Reflexive Property and
/BDE = ./ D by the Congruent Supplements

Theorem. You can use the AAS Congruence Theorem
to prove that ABED= A D.

Plan for Proof Use the AAS Congruence Theorem to

prove that ABED = /A D . Then state that BD = CD.
Use the SAS Congruence Postulate to prove that
ANABD = AACD.

EXAMPLE 4 Prove a construction
Write a proof to verify that the construction for copying an obtuse angle is valid.
Solution

Add BC and EF to the diagram. In the .. = T am T o —
construction,AB, D , A ,and D Given AB= D ,AC= D ,BC=

are determined by the same compass  Prove /D= _ /A

setting, as are BC and . So, you
can assume the following as given
statements.

Plan Show that ACAB = /. D ,so you can conclude

for that the corresponding parts Z/D and A are
Proof congruent.

Statements Reasons
1. AB= D 1. Given
AC= D
BC =
2. A\CAB= A D 2. SSS Congruence
Postulate
3. /D= /A 3. Corresp. parts of =
triangles are =.



4.6 Cont.

O Checkpoint Complete the following exercises.

1. Explain how you can prove that P
) R

Use the AAS Congruence Theorem to show
APTS = AQTR. Because corresponding pairs of
congruent triangles are congruent, PT = QT.
Then PR = QS because ST = RT.

Q

2. In Example 2, does it matter how far away from
point B you place a marker at point D? Explain.

Point D should be placed far enough away from
point B so that it is on land. This allows D to
be easily measured. However, the method will
work regardless of how far D is from B.

3. Given GH = KJ, FG = LK, F :H G
ZFJG and ZLHK are rt. 4.
Prove AFJK = ALHG . J )

Plan for Proof: Use the HL Congruence Theorem
to prove that A JG = A HK. Then state that

~J= H.Then show that ~ JK= ~ HG and
use the SAS Congruence Postulate to prove that
A JK= A HG.

4. Write a paragraph proof to verify c
that the construction for bisecting -
a right angle is valid.

You know that A = AB and
BD = D because they are
determined by the same compass settings. Also,
AD = AD by the Reflexive Property. So, by the
SSS Congruence Postulate, A AD = ABAD.
Thus, £ AD = ZBAD because corresponding
parts of congruent triangles are congruent.

A B




4.7 Use Isosceles and Equilateral Triangles

Obj.: Use theorems about isosceles and equilateral triangles.

Key Vocabulary vertex angle
*Legs - When an isoscelestriangle has exactly two congruent
sides, these two sides are the |egs. leg leg

*Vertex angle - The angleformed by the |legs isthe vertex angle.
*Base —The third side isthe base of the isoscelestriangle.
*Base angles - The two angles adjacent to the base are called
base angles.

Base Angles Theorem base Z Th.
If two sides of atriangle are congruent, then the angles

opposite them are congruent.
If AB = AC,then £L B = Z C. B C

Converse of Base Angles Theorem  conv. base Z Th. A
If two angles of atriangle are congruent,then the sides

opposite them are congruent.

If Z2B=/ZC.,then AB =AC. B C

Corollary to the Base Angles Theorem A
If atriangle isequilateral, then it is equiangular.

Corollary to the Converse of Base Angles Theorem
If atriangle isequiangular,then it is equilateral. B c

EXAMPLE 1 Apply the Base Angles Theorem

In AFGH,FH = GH . Name two congruent angles.
Solution

FH = GH, so by the Base Angles Theorem,
JF =/G. H

EXAMPLE 2 Find measures in a triangle
Find the measuresof 2 R, 2 S,and 2 T. S

Solution The diagram shows that ARST is TN :m

equilateral . Therefore, by the Corollary . R 3m
to the Base Angles Theorem, ARST is
equiangular . So,mZR = mZS = m/T.

3(msR) = 180° Triangle Sum Theorem
msZR = 60° Divide each side by 3.
The measures of /R, /S, and ZT are all 60° .

Im




EXAMPLE 3 Use isosceles and equilateral triangles
ALGEBRA Find the values of x and y in the diagram.

Solution Step 1 Find the value of x. Because

AJKL is equiangular ,itis
also equilateral and
KL = JL . Therefore,x = 8 .

o

Step 2 Find the value of y. Because ZJML = _~ZLJM , tou caniot use =)
LM = LJ ,and ALMJ is isosceles. You know because three
that LJ = 8 . i verter,
M= LJ Definition of congruent segments
2y = 8 Substitute 2y for LM and 8 for LJ.

y= 4 Divide each side by 2.

EXAMPLE 4 Solve a multi-step problem
Quilting The pattern at the right is present in a quilt.
a. Explain why AADC is equilateral.

b. Show that ACBA = AADC.

a. By the Base Angles Theorem, Z/DAC = /DCA . So,
AADC is equiangular . By the Corollary to the
Converse of Base Angles Theorem , AADC is
equilateral.

b. By the Base Angles Theorem, Z/ABC = ~ACE . So,
ACBA = AADC by the AAS Congruence Theorem .

o Gheckpol'nt complete the fOIIOWing exercises. Use parts (a) and (h) in Examp'e 4 to show that
mZBAD = 120°.

1. Copy and complete the statement: ADCA is equiangular. So,

i FH =FJ,then 23 = /7. A m./ADC = m/DCA = m./CAD.

H; J G 3(m«CAD) = 180° Triangle Sum Theorem
2. Copy and complete the statement: mZCAD = 60°  Divide each side by 3.

If AFGK is equiangular and F . Because ADCA is equiangular and

FG = 15, then GK = ?. ACBA = AADC, you know that mZBAC = 60°.

15 mZBAD = mZBAC + mZCAD

~ 60° + 60°
— 120°



