Congruent Triangles - Module 14
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Example 1 |dentify Corresponding Congruent Parts
Show that the polygons are B C 4

congruent by identifying all the /
congruent corfésponding parts.
rY Dy

Then write a congruence statement.

Angles: ZA= LW, LB = UX. LC= LY LD = £Z

X
Sides: BC=Xv- AB = WxX: DA = ZW- CD = V2 w .
i — — Aoy| <h =LKW
6\(\95: e o \‘Y ﬂaeb%
— — <6 2 AR
Pr% ~ WX
0 o s L & Xy
T <Oz«
oo @ Y7

ABLD ~ WYL



Study Tip
Congruence
Statements Valid
congruence statements
for congruent polygons
list corresponding
vertices in the same
order.

Study Tip

Use a Congruence
Statement You can use
a congruence
statement to help you
correctly identify
corresponding sides.
ARSV = ATVS
RS=TV

Q) Talk About It!

Suppose the
congruence statement
ARSV = ATVS was
not given. Would you
be able to solve this
problem? Explain.

Check Q

P
Show that the polygons are congruent by
identifying all the congruent corresponding S
pa%\en write a congruen/c% statement.
P= /0= F/R= B .s45= D R
PO=(f 0R=FE RS=¢€p .5P=py P £
Complete the congruence statement. ‘V\M G
Polygon PORS = Polygon & F E[) g
Example 2 Use Corresponding Parts of
Congruent Triangles
In the diagram, ARBV = ATVS. Find the values of x and .
y=1 s
R -
, 245 . <T=<Rap2
B-78-1 =
Part A Find the value of x. AY =28
LT = LR CPCTC a: |25
mLT = m4LR Definition of congruence
=180° — 90° — 78° Triangle Angle-Sum Theorem
=12° Solve.

The value of x is 12.
Part B Find the value of y.

RS=TV CPCTC
RS=TV Definition of congruence
2y —1=24 Substitution
y=125 Solve.

The value of yis 12.5.

Check

In the diagram, A@C = @C Find

the values of x and y.
gy =90

x=10:y= %2 y-qp-39
\L::\D \{:5_2

Q) Go Online You can complete an Extra Example online.
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Learn Third Angles Theorem and Triangle Congruence

Theorem 14.3: Third Angles Theorem

Words If two angles of one triangle are congruent to two angles of a
second triangle, then the third angles of the trianglés are
congruent

Example If ZC = /K and A
LB = L) then ZA= ZL.

You will prove Theorem 14.3 in Exercise 25.
Like congruence of segments and angles, congruence of triangles is
reflexive, symmetric, and transitive.

Theorem 14.4: Properties of Triangle Congruence

Reflexive Property of Triangle Congruence 0 Go Online
AABC = AABC Proofs of Theorem 14.4
Symmetric Property of Triangle Congruence are available.

If AABC = AEFG, then AEFG = AABC.

Transitive Property of Triangle Congruence
If AABC = AEFG and AEFG = AJKL, then AABC = AJKL.

@ Example 3 Use the Third Angles Theorem

ORIGAM! Aika is folding
origami dragons for
a party she is hosting.

If LZABD = nd
m£BAD = 58 Tind m£CBD.
ZABD = LCBD, . z7
m/BAD = 58° v qo/ﬁ -z
£ZBDC = ZBDA Allrt. £s are =.
ZBAD = Z/BCD Third Angles B
heorem ¢ Think About It!
mZCBD + m£ZBCD | The acute Zsofart. How could you find the
=90 A are compl. mZ£CBD in a different
m£BCD = mZBAD | Def of congruence way?
mZ£BCD = 58°. Transitive Property
m£ZCBD + 58° = 90° Substitute.
mZCBD = 32°. Solve.

The measure of ZCBD is 32°.

Q) Go Online You can complete an Extra Example online.
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Study Tip

Symbols To indicate
that two triangles are
not congruent, write
AABC # AEFG.
AABC # AEFGis
read as triangle ABC
is not congruent to
triangle EFG.

Check

KITES The kite shown is made of two congruent triangles. If
m4£BAD = m£BCD = 45°, find m£ABD. mZABD = _2_
A0S

- us

Prove: AJLK = APLM ‘3 ]

Statements Reasons

1. ZJ=/P,JK =PM.JL =PL
—_— N
and L bisects KM.

1. Given

2. Vertical angles are congruent.

3.lK=L 3. Definition of segment bisector
4 LK=LIM 4. Third Angles Theorem
5. LK = APLM 5. Definition of congruent triangles
/
Check
Write a paragraph proof. &
Given: ZWXZ = LYXZ, LXZW = LXZY,
WX=YXWZ=YZ
==

Prove: AWXZ = AYXZ

It is given that WX = ¥YX and WZ = YZ.By
the 2 Property, XZ = XZ. It is also
given that ZWXZ = LYXZ and £LX2ZW = W a v
ZXZY.So,by 2 the Theorem, ZW =

ZY. By the definition of congruent triangles, AWXZ = AYXZ.

Q) Go Online You can complete an Extra Example online.
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Practice ) Go Online You can complete your homework online.

Example 1
Show that the polygons are congruent by identifying all the congruent
corresponding parts. Then write a congruence statement.

1. B D 2. K L 3. X 25 Y

43
A J M 43 25

C

LA=/LD; LABC = LDCB; LJ=/LL;LIKM=LIMK; [LX=/LA;LY=/B;LZ=/C,
ZACB= /DBC;AC=DB;  LKMJ= /MKL;KJ=ML; XY=AB,XZ=AC;YZ=BC,
ABaDC AASCE ADD KL MEAMME ALMK  AXVZ% AASC

LA=LFLB=L), LC= L LD = LK, LR=LSELT= LK LS= LU
ZE= /G;AB=FJ;BC = JI;CD = IH, RT=JK; TS = KL; RS = JL; ARTS = AJKL
DE = HG; AF = FG;
polygon ABCDE = polygon FJIHG
Example 2 A F
In the diagram, AABC = AFDE. 2=y

6. Find the value of x. 36

7. Find the value of y. 48 108°
48° y
C B D E
In the diagram, ABCD = polygon POQRS.
grasm, Py A B R 12 s
8. Find the value of x. 48 / (2x + 4y \ \80° /
100°
9. Find the value of y. 5§ D Gy —3) cC Q 10 P
E
In the diagram, AABC = ADEF.
x4y

10. Find the value of x. 27.8

11. Find the value of y. 35 F

Lesson 14-2 . Congruent Triangles 851
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GPm l—rm&ﬁ &

QR= SR

R\\— brseeks s

= 7
-Fp\‘—fﬁl

AQRT = DSRT

Lesson 14-3

Proving Triangles Congruent: SSS, SAS

Explore Conditions That Prove Triangles Congruent

Q) Online Activity Use dynamic geometry software to complete the
Explore.

@ INQUIRY What conditions can be used to
identify whether two triangles are congruent?

Learn Proving Triangles Congruent: SSS

You can prove two triangles congruent by showing that all six pairs of
corresponding parts are congruent. However, it is possible to prove
two triangles congruent using fewer pairs of corresponding parts.

If two triangles have the same three side lengths, then there is a series
of rigid motions that will show the two triangles congruent. This leads
to the postulate below.

Postulate 14.1: Side-Side-Sidé (SSS) Cpngruence

If three sides of one triangle are congruent to three sides of a second
triangfe, then the triangles are congruent.

Example 1 Use SSS to Prove Triangles Congruent
Write a flow proof to show that AQRT = ASRT.

2 St €
Given: AG s isosceles with e
RT bisects QS Q " T . S
Prove: AQRT = ASRT
Proof:
R
— —
AOB_ls BﬁaB RT bisects QS BT =AT
with OR & SR. at point T.
Given Given Reflexive Property
0\‘\;4}!" of Congruence
OT = ST
Definition of

* segment bisector

e

(Riven
;b AQRT & ASRT 4_)
Desntion & 0\\0\7?;2(
Q) Go Online You can compie?eoan trg Example online.
Fly

Today's Goals
» Use the SSS
Congruence criterion

for triangles to solve
problems and prove

relationships in
geometric figures.

« Use the SAS
Congruence criterion

for triangles to solve
problems and prove

relationships in
geometric figures.

Today's Vocabulary
included angle

Q) Talk About It!

Will two equilateral
triangles always be
congruent by SS5?
Justify your argument.

D Go Online

An alternate method is
available for this
example.

Lesson 14-3 . Proving Triangles Congruent: 555, SAs 855
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Example 2 Use SSS on the Coordinate Plane

Triangle JKL has vertices J(2, 5), K(1, 1), and L(5, 2). Triangle ONP
has vertices Q(—4, 4), N(—3, 0), and P(—7,1). Is AJKL = AQNP?

LS JECHE
PN B
. ¥ N2,
é ) % Qo) & (-, %) \‘77— el

A= J o=y o Bamn

Ly =Visay e oo =3 {PR={(a iy, (e -3
QN =

/QS—\\? (2-)* = (13 \\L“i——l\z*—WO\L: \f?%
- \/\ _\D—N _ %\

T
L N
(S—1)"4 (2-1)> =Vi7 (~%——3\1+ (1-0Y" - (3,

N N



¢ Think About It

Is the following
statement true or false?
Justify your argument.

If the congruent sides

in one isosceles triangle
have the same measure
as the congruent sides
in another isosceles
triangle, then the
triangles are congruent.

Example 2 Use SSS on the Coordinate Plane

Triangle JKL has vertices J(2, 5), K(1, 1), and L(5, 2). Triangle QNP
has vertices Q(—4, 4), N(—3, 0), and P(—7,1). Is AJKL = AQNP?

I N 4
Part A Graph the triangles.
y1J 1
0
L
Pl T [
[+]| x

Part B Make a conjecture.

Use your graph to make a conjecture as to whether the triangles are
congruent. Explain your reasoning.

From the graph, it appears that the triangles have the same shape and
size, so we can conjecture that they are congruent.

Part C Support your conjecture.

Use the Distance Formula to show that all corresponding sides have
the same measure.

JI=E-22+2-5R

OP = f[-7—(—4)]2+ (1 —4)2

=49 +90r3v2 =49 +90r3v2
LK=vY1—-52+(1-2)2 PN=1[-3—-(-7R + (0 -1

=16 +10or V17 =416 +1or 17
Ki=VY2 —12+ (5 — 12 NO = y[-4 — (-3)2 + (4 — 0)2

=1+16 or 17 =1+16 or V17

JL = QP, LK = PN, and KJ = NQ. By the definition of congruent segments,
all corresponding segments are congruent. Therefore, AJKL = AQNP
by SSS.

D Go Online You can complete an Extra Example online.
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