Math 2 Honors Name: Block:

Unit 3: Triangle Congruence

Unit 3 Main Objectives:

[J I can compare congruence to rigid motions.

[J I can demonstrate that two figures are congruent by using one or more rigid motions to
map one onto the other.

[J I can use triangle congruence to solve problems.

[J I can apply properties and theorems about isosceles and equilateral triangles to solve
problems.

[J I can prove triangles are congruent by identifying corresponding parts and applying
correct congruence theorems.

[J I can write triangle congruence statements.

[J | can justify statements of a proof with definitions,theorems, and properties.

[J | can explain that corresponding parts of congruent triangles are congruent.

[J | can apply congruence criteria to intricate problems involving overlapping triangles and
multiple triangles.

Key Vocabulary: | can define the following vocabulary terms.

[J Congruent [J Rigid Motion [J Corresponding
[0 ASA (] SAS 0 AAS

J HL O SSS [J Hypotenuse

[J Bisector U Leg O CPCTC

[J Isosceles U Equilateral (] Criteria

[J Postulate (] Theorem [J Reflexive

[J Vertical Angles [J Midpoint [J Alternate Interior

Day 1 - ( - TAT

Explore and Reason
Some corporate logos are distinctive because they make use of V r
repeated shapes. 7r A\ r/A

Part A: Bolt company wants to update their logo. Draw a new logo next to the original.

Original Image New Logo
|
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Part B: The owner of the company says “I like your designs, but it is important that the loge
be the same size and same shape as the original image.” What would you do to comply
with the owner’s requirement?

Part C: [s comparing the measures of all the angles in the preimage and in the image
sufficient to guarantee the figures are congruent?

O35 E) Determine Congruence

Which pairs of objects are congruent? If a pair of objects is congruent, (Complete Try It 4 on Pg. 250)
describe a composition of rigid motions that maps one to the other.

RE)F | ER

CoN @({)\m\’ O\ Co {\%moﬂ (Wke
)< 0“
(flecon \% (R

7

® @ JQO\“

PR \U
(Or a0 —
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Congruence: Guided Notes
Congruent Angles

— Angles can be marked with angle markings to
determine congruent and non-congruent angles.

Ex.)
Ex.)
-
- >
| i nigle ith All t
A
You Try: Which angles are congruent to each You Try: Which angles are congruent to each
other based off of the markings? other based off of the markings?
md ZK are
LA od 2B aft cotguet " v ZMmd 2 e,
A A 2L are
F\ Z L an COQGMU\%.
v AN L3 md o
" J K Co0f :
=~
Congruent Figures (The symbol for “congruent” is __ — )
- Figures can be stated as congruent using a congruency statement, or a marked picture.
- If two figures are congruent, then all CO ffefﬁ’“ﬂ)() A)ﬂj 3 ] dé/s and

&(\@\ 5 are also congruent.

— When naming sides and angles, ORDER MATTERS! Corresponding congruent angles and sides are
always named in the same order.

Ex.) Given AARL = AWEY X
Picture:
asB=_ LN e.AB= WX
bey =_ LC fWy= fTC
c.2BCA= _£ XYW g.BC=_ XY
d.oYxw = LCBA h.Yx=_ CB A 3 v W
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You Try: Complete all congruency statements based on the diagram below:

a. ASTU= ACDE _

b.oU=_ 2E (UT= ED
ces=_2C g. EC=_ US
d.T=_ <D h.DE=_TU
e.2TUS = LDEC i.ST=_(D

Finding Missing Sides/ Angles of Congruent Figures

Ex.) Given ACAT = ADOG, AC= 15, CT = 22, and 0G = 25. Using this information, label
both triangles and then find the lengths of AT, DG, and OD.

1
T

@

Ex.) Given AABC = ADEF, AB=15, BC = 22, AC = 25, EF = 3x + 7. Label the triangles and

set up an equation to solve for the value of x and EF

Ht D 2 =

E
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You Try! Classwork

1. Given that If AARN = AJKL, complete the congruence statements
a. 2L=_2ZN b.2A=_23 . AN=_SL d. ]_K= AR

Name the following triangles in corresponding order.

2. AODG = APCR 3. ABOX = AFXA
D
c A
Q
]
R N
0 B X
P
4. ALIN = ACAR 5. ACAR= AGEO
I A
C G
A R
N R
6. AFEl = AFGH
a. 2EFI = L G6F | d.FG= FE
E u F u G - R
] ||| 1l L] b. 2G = I E e. GH= ET
1 T czH=_4LT fFH= FTL
I H
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7. ABAT AGEO, AB = 4, ﬁ 6, and AT = 8. What is the length ofGO ? How do you know?

FAWAN G

8. ABAD = ALUK, m«D = 52°, msB = 48° and msA = 80°

a. What is the largest angle ofALUK?A U

b What is the smallest angle of ALUK"

9. IfACOWEAPIG,andCO = 25, W =

\ ol
e

0

AbY %)\L

18, IG = 23, and PG = 7x — 17 . Find the
Valueofxandﬁ Tx-17=1%

Ix=35
X = 5 x75
pg=_18

p '7)( -7 6

10. Given AHEY = AJUD, HE=26, HY=42, EY = 34, andDU = 2x+14, find x

Qx*"bl = 31

2x 7 &0
i i ki i X=10
3
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Draw and label a diagram. Then solve for the variable and the missing measure or length.

1. If ABAT = ADOG ,and mesB=14, msG =29, andmL0=10x+7 Eind this value ofx

n.»:O A+t29+10x€7= 150
and

the OX L 50 = 140
x+3 0x= 130
X=12

X = IB me0_ 137 ’

2. ﬁDE‘F = APQR and DE=3x—-10,QR =4x—23,and PQ = 2x + ?. Find the value of x

and EF. Q A% —10= AXt7 L{(\7>,ag
/ O\ T o6 a3
;‘ g A~ 1S
S 4 % 7
0’)%
p R

X= (7 EF = L}@‘

<
A

ASUN = AHOT ASUN

3. . is isosceles. Is there enough information to determine if

AHOT is isosceles? Explain why or why not.

o) EUS_O

UN=0T

2% = 2H

JNZ 2T
5 N ) A

Y@S/ ble 65 (ongruacy Sredem et
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Day 2 - ISOSCELES TRIANGLE THEOREM

Isosceles Triangle Theorem:

e |sosceles triangles have two congruent S\ d @S and two congruent

a (\@\ S

e |sosceles Triangle Theorem: If two sides of a triangle are congruent, then ;BQ 0/

two oosite. pngles VW Do Gagaiend

e |t works the other way too! If two angles in a triangle are congruent, then jﬂﬂ e

Awo OM)OSU@ S'\J\CA A e Ge0gauneal

1. Find mzB 2. Find DF

LI)(*’Q':SX -

_y 1% -ty R
A +ng: ]80

Ax 48 e D 4=
Ay 132
Y ax 4+ 2 Sx —2 BF:S("lB";Z
X~ bb =20 -2

B c MZBTLEA E F 'FP:I&.

o 13 CNIJA: KB Use the Converse of the Isosceles Triangle Theorem
What are the lengths of all three sides of the triangle?

P w3 2(x+ay 2 (3)

X+ 2
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e Similar rules apply for 6q5ui | ate fal h\cm@l 2 but now all sides are equal

and all angles are equal with a measure of (oO degrees.

o 1 €N IJA L Find Angle Measures in Isosceles and
Equilateral Triangles
B. What is m<U? ’ mLU=%47°
A. If m«CBD = 130, what is m«BAD? 5
|0

Ax+70=160 Ix 732>

o?X’l\O ;{X:\Dg s 2 |5‘1 &9(; 4 U
\=55 ;
x= 1 3\/+Iab=l£ﬂ>
&y =54
mLCBA + mLABD = m LCBD v =7
GO + mLABD= 130 Y

m.ABD= 70°

© Try It! Use the Isosceles Triangle Theorem
2. What is the value of x?

A%+ A%+ Sxtl-= 180

LS+ 5¥%=180 Yy +q = X -
5= (IS Yyx 3 AHX *’5

(—4x +9)° (8x —3)°

Unit 3 Page 10



3. Use the figure shown. gy -] =HUxts
Uy 4L —dx T

a. What is the value of x?

B What are the lengths of all three sides of the triangle?

4. Use the figure shown.

)\

P qo ¢ LRSB 3] =180
%
S

a. What is mzRSQ? b. What is PR?

? m. RSA =31 PR=8

6. Find each angle measure in the figure.

a. mzPNO = |2.0° b. mzNOP = 30°
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Error Analysis Nate drew the following ) )
diagram to represent an equilateral triangle ~ For Exercises 6 and 7, find the unknown angle

and an isosceles triangle. What mistake did measures. S1.5
Nate make? 6. B 7. D¢
E
A
(e
Fol.s
10. What is m£ABD in the figure? 12. Mathematical Connections What are the
A measures of 21 and 22?7 Explain. .
7P
D ,qo
¥ § i
C

For Exercises 8 and 9, find the lengths of all three
sides of the triangle.

4q
8. G 6x — 5 H 9, L .
26
X +8 35 < tany
35 K
35-3x+& j -7 M
277 3% gg:;zﬂ%
91X \8"22)(

17y
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15. Error Analysis Amaya 2
is asked to find the side OKZ X - g X~ 5
6

lengths of the triangle
shown. What is her
error?

3x -5

From the top leg and the base,
2% = £, 50 X = 3. Substitute x into
the expression for the bottom

leg's length to get 3(3) — 5 = 4. /

Warm-Up: Complete the following! It is
review for your quiz tomorrow!(:
2. 3.
1. Given BAT=GEQ, AR
= 4x+2, BT = 6x+15,
and GE= 18, Whatis
the length of (G ?

x+1

— X }
-1 L(X/’g&
L{Xﬂ‘}: . NOREE .
LxX = ad 15 X="/

Take out your notes and a calculator!(:
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P

If three sides of one triangle
are congruent to three sides
of another triangle, then the
triangles are congruent,

QP

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

How
Can You
Prove
Triangles
Congruent?

&ASA D}

If two angles and the

included side of one triangle
are congruent to two angles
and the included side of
another triangle, then the

triangles are congruent.

QAAS

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

: HL ﬂ
If the hypotenuse and a leg
of a right triangle are
congruent to the
hypotenuse and a leg of a

second right triangle, then
the triangles are congruent.
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SECONDARY MATH // MODULE 7
CONGRUENCE, CONSTRUCTION AND PROOF- 7.4 Lesson 3

SET
Topic: Triangle Congruence

Determine whether or not the triangles are congruent based on the markings that indicate
congruence. For congruent triangles, list the congruence criteria that justifies why the triangles

are congruent. CO{\S(LL“\'\”/ %SS . ﬂo)r CQ(\@ (méﬂ‘\’(

I p
3 2 -

ey Congareat |° Coa mﬁr
A K\i

Use the given congruence statement to draw and label two triangles that have the proper
corresponding parts congruent to one another.

9 AABC = APQR 10. AXYZ = AKLM

Aﬁéﬁ o b

Mathematics Vision Project

Licensed under the Creative Commons Attribution CC BY 4.0 'v . | !
mathematicsvisionproject.org B mathematics

vision project
Page 20
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A. State whether each pair of triangles is congruent by SAS, SSS, ASA, or
AAS, or if the congruence cannot be determined.

4/}% z- & % SSS

When any two pairs of corresponding sides are congruent, can you show
that two right triangles AABC and ADEF are congruent? Explain.

A OAS

NSNS

g angles  dre Coag)(amﬁ'
gy ensles

o 1D ONIIJARS Determine Congruent Triangles

A. Which of the following pairs are congruent by SAS or 5557

5SS SA | 98 S A4S
DN AD | ==

N b W
B. What additional information is needed to show AABC = ADEF by SAS?
B ?
b For SAS:

y F £ JC=PD
C
2 D For SSS:
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11. What fact(s) do we need to know in order to say that AHI] = ARST by HL?

Bt As afe gy ddagges
T3 57 o
3 = TR

[ 58

12. What fact(s) do we need to know in order to say A CAB= AHRS
By ASA criteria: Z C = Z,H

By AAS criteria: ZS(E ZB
By HL criteria: ZA and LR ac ﬁ(m’\‘ 75 .
1g—c g S_H H

Page 21
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Triangle Congruence Shortcuts Worksheet #1
For each pair of triangles, tell which postulates, if any, make the triangles congruent.

12. AABC = AEFD

e

14, saBC=aEFD  SAS
C F
A& B Dﬁﬁ
)
oo Y
21. AMAD = aAMBC \<\S<°

D C
A M B

23. AACB = AADB SA_S

\\D/
n_SAS
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SSS

13. AABC = ACDA SZI §

‘s B Ca=AC
by “'hb (é’p‘(ﬁ('/\/e
TR T e
D } A
15. AADC = ABDC 1 l L
C
A D B

AABE = ACDE

D C

5. AMNP=AMQP — OS5

M




Triangle Congruence Shortcuts Worksheet #2
I.  For ecach pair of triangles, tell which postulate, if any, can be used to prove the triangles congruent.

SAS

1. AAEB = ADEC
A

w

D

3. ADEA = ABEC Hz
A B
D C

7. ABAP = ABCP SA—S

Given: BD bisects Z ABC
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2. ACDE = AABF A 5A

D

4. AAGE = ACDF SSS

A C
B
G T F E Tt D
6. AABC = AADC / k / lS
B




Unit 2- Triangle Congruence Postulates

If the triangles can be proven congruent, give the reason (SSS, SAS, ASA, or AAS). If there is
not enough information to prove the triangles congruent, write “none.” A_

W2 e "D
LT Lyt Ay

Lo
M | 27/%5 | SAS

‘(\0(\6 8. "

IL Determine whether you can conclude that another triangle is congruent to AABC.
e If so, complete the congmence statement and give the reason (SSS, SAS, ASA, or AAS).

e Ifnot, write “none.”
3 7 ” K
bb. ’
ol A
AABC = A CKA

>

T o

AABC = ANPY
by _ASA by ___S8S
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4. 6 . g -
A C w
C
5 ; i X
w’( NS
c 3 \ CCG'SM @ (
AABC = A SBL AABC = 208 aaBc = a_(0°
by _SAS by by
5.
| A ¥ . P 9. = .
é z é a :.><c ; X
¥ zB c B a o A o Mb
aaBC = A XY2 aaBc = 4 PQC ane o i\
by ASA by __SAS by

‘What additional information is required in order to know that the triangles are congruent by the given

reason? - _
> RS

1. ASA o LDUT2LSUT

; 5. SAS 3]
6. ASA
ﬁ 2L%2T

3. SAS ¢ L 7. SSS .
A; /:[ qCeS L ] QTR

>
N
e
g
</

)
=
v

"
oA
=
<
<
e
X
<,
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Congruence Proofs

. l Qb 0 l everything on your picture!

o Start with the %'1\[6[] !

o Add your own 5](}105/%51 ¢S as you go!

We must look for:

> (okloxive

P/Jpéﬂx/ / 0
- e/ ”\;(ov.
vectl a/\@\bs O

L SAWJ(@M MJV/ f@ﬂgoﬂ?ﬂﬁ : We need to explain our thinking process! Every
step must have a reason!
o Start with the given, our reason in the table will simply be

Aiven

o State all congruent N O{C-/S or 6((116\ eS and how we know!

o End with the f\ﬂ[ ON & statement.

o Proving Triangles are Congruent: We must also say which

COC\Q( uence QDS)( N2 allowed us to say that!

S35, ASA, AAs, SAS, HL

o Proving Sides or Angles are Congruent: We will use C IQ CTC/ !
. e i -

(o m;pmjz 1§ Packs ok Conguuent  [rieagles
are C90grygeat.
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Given: AB=DE , AC=DF, and £A=4D

Statements | Reasons

A = B p_ 1 E
\ 1. AB=DE 1. Gwen
2. AC=DF 2. 6iven
3. £A=4D
c I

3. _6Nw
Prove: AABC=aDEF 4. AABC=ADEF 4. _SAS

1. AB =CD 1. Given
A 2. AD=CE 2. “oven
3. BD=BD 3. (eklexve 0rm ety
Prove: AABD=aBCD 4. AABD=ACDB 4. _SSS '
Given: AE Bisects BD, zB=<D
A D Statements | Reasons
1. 2B=2D 1. givon
2. AC Bisects BD 2. gy
3. BC= 3 _M_a%__u%mmg
4. £ACB=2DCE 4. %ﬂl—é—
Prove: AABC=aDBC 5. AABC=ADBC 5.

Given: AB=BD
B
m p 1 AB=BD -
- = 2. BC=BC 2. —
Prove: AABD=ABCD 3. AABC=ADBC 3. o
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Geometry, Unit 5 - Congruent Triangles Proof Activity - Part [ Name

For each problem, do the following:

a. Show the given information in the diagram (using tick marks to show congruent sides and
arcs to show congruent angles)

b. Show any other congruent parts you notice (from vertical angles, sides shared in common, or
alternate interior angles with parallel lines)

c. Give the postulate or theorem that proves the triangles congruent (SSS, SAS, ASA, AAS, HL)
d. Finally, fill in the blanks to complete the proof.

B D
1. Given: BC=DC ; AC=EC
Prove: ABCA=ADCE
Statements Reasons
1L.BCEDC; ACSEC 1. Given
A E
2. 2BCA = ,DCE 2. Vertical Zs Theorem
3. ABCA = ADCE 3. SAS
Z Given: JK =LK ; JM =LM
Prove: AK/M = AKIM
K
Statements Reasons
LICSIE | IMeLM |1 Gwen
2. K74 = KT/] 2. Reflexive Prop.
M
L AKM=AKLM 3. S35
J L
J— G
3. Given: £G=/1; FH bisects £LGFI
Prove: AGFH =AIFH
Statements Reasons F
1. £G=£1I; FH bisects £GFI L GiveN
2. LGFH = LIFH 2. Def. of A7gle DiSecks )
3. Fh= ry 3. Reflexive Prop.
4 ACFH S AP o AAS
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Given: £ZN and £Q are right angles; NO = PO

Prove: AONP = APQO

Statements

Reasons

1. ZN and £Q are right angles

1. Given

2. AONP and APQO are

2. Def. of right triangle

Af l@[ﬁ triangles

3. OP=vPoO 3. Reflexive Prop.
4, NO=PQ 4. 5ven

5. AONP = APQO 5. HL

Given: S—Tllm; SRITU
Prove: ASRT = AUTR

Statements Reasons

1. STIRU L Gwven

2. /STRY LURT 2. Iflines ||, alt. int. Zs =
3. SRITU 3. Liwvn

4. LSRT = LUTR

4.l 0y 25 ae =

5. 272 TL

5. Rellexive prop ey

6. ASRT> ADTR

o« ASA

Given: ZW and Y are right angles; VX = ZX ; X is the midpoint of WY

Prove: AVWX = AZYX

N P
4]
7] rQ
S ~ T
~
= U
v 4

Statements

Reasons

1. ZW and £Y are right angles

1 é‘) ven

2. AWK pof A2YX ace Coht Al 5 peg of right triangle

3. VX = ZX ; X is the midpoint of WY | 3. 6'\ Jen

4 LR VY

4. Def. of midpoint

5. AVWYX & A2¥X

5. HL
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Taking Proofs a Step Further!
We can also use another property!

6 P C/—IC. : Congruent Parts of Congruent Triangles are Congruent

/ .
e \We can use this to prove that L-S or 5) d ¢S are congruent.

e Before we can do this, we must prove ”"( ) aqq] eS are congruent first.

. C 1 P

Given: /| AC = ZPCA M
=22

Prove: LA=CP L H A
Statement Reasons
1LLLACS L PLA 1. Lied
2. L= ]1Q 2. Liven
3. CA= AC 3. Refl exive poopecty
s ALACS APCA a. ASA |
5. LAS CP 5. CPCTC
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Given AB||ED, AC=EC

Prove: AB = ED

Statement Reasons

1. AR || ED 1. Liven

2. fO=EC 2 tven

3 LABELECD 3 VVocdca 2
4 LBAC=Z2DEC aill, A PRNTA WA
5. AACREAECD 5 ASA

6. AR S ED 6. CPCTC

Given: PA||TR

PA=TR

Prove: PT = AR

Statement Reasons

1. P—A “ _[Tli 1. Liwven

2. DA= TR 2. Liven
3.J/PATE/L RTA 3. Ak . 2zls

4 AT=TA 4 Refloxive poopaty
5. APAT= AQTA 5. 345 |
6. V7 = AR 6. CPCTC
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i ing T 2: 295 - 302

o Identify Corresponding Parts in Triangles

Figure ABCD is a rectangle with diagonals AC and A D

BD. Why is it important to identify corresponding parts il 1 4

of overlapping triangles? 8 c
Consider AABC and ADCB. Identify the corresponding sides and angles in )
the two triangles by first determining congruent parts. AR A’

[ (Complete Try It 1 on Pg. 296) ] B H - + C
o Use Common Parts of Triangles e E
1s 2EGD = 2EFH? YE® ) p
/\FEG 15 isoscele> 82 G

[ (Complete Try It 2 on Pg. 296) I

JE6D% LEFH

I (Complete Try It 3 on Pg. 297) I

Separate Overlapping Triangles Green Route

A city runs three triangular bus routes to various attractions. How can
you draw a separate triangle for each route? Are any of the routes the ?) =)
same length? (9-hﬂ* bl: (?'93—1 9 A
- - YQHMl th*c\a.3>
bq': '78% 7 a "6
h=4.&

Purple Route

History Museum
3.4 H4
7.
" - Red Route
Green Route Stops: Purple Route Stops: Red Route Stops:
Science Museun ‘Water Park Football Stadium
Theater Art Museumn Zoo
Histary Museum Concert Hall Theater
Zoo Science Museum Science Museum
Rose Garden Zoo Rose Garden
Science Museum ‘Water Park Football Stadium (b 6

teeen aad red
are same [engih.

(Complete Try It 4 on Pg. 297) I
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Segment RT hiscets the base, side ST/, of isosceles triangle ST/,

T

5 R u

The table shows the steps Lo prove /ST = 20T 1.

Step Reason
1 RT bisects side SU/. | Given
SR =UR Definition of segment bisector
®T = BT 2
3T = UT Definition of isosceles triangle
ASTR = AUTR 2
6 | £STR= LUTR Corresponding parts of congruent triangles are
G intersects seg JH at point K. The table outlines a proof showing that
'Hz=/JKI
H
X
T
Segment Glintersects segment JH at point K. Given
meGKH+ meHKT= 180° Definition of linear pair
_| meJKT + meHAT = 180° Definition of linear pair

mzGKH+ meHKT= meJKI + me HKT Substitution Property

LGKHE LT i of

angles

g

h statement and justification best fill in the blanks to complete the proof that vertical angles are

“uent?

arallel lines p and g are cut by transversal r.

4 q

N

student starts a proof to show that alternate interior angles £2 and £7 are congruent.

Statement Justification
Lines pand gare parallel. Given
£1x¢3 P
mel = me3 Definition of congruence
me1 + me2 = 180° and 2
ms3 + me7 = 180° B
mzl + ms7 = 180° Substitution Property
mz7 = 180° - me1 and 2
me2 = 180° —mel
ms2 = ms7 Substitution Property
227 Definition of

Triangle XY Z is an isosceles triangle.
Y

X &

Which reasons are needed to complete the proof?

Reason 3: Reflexive Property
Reason D: Side-Angle-Side postulate

B Reason 3 Reflexive Property
Reason D: Side-Side-Side postulate

Reason 3 Symmetric Property
Reason D: Side- -Angle-Side postulate

Reason 3 Symmetric Property
Reason D: Side-Side-Side postulate

A nlGHH =nl K ity

B n/GKH =nlJKT coompi oty

———,

CH = HKT: vt Py

D nlGKH :miHm;mnn%per:y

Which justifications, in order, complete the proof?

Altemate Interior Angles Theorer, defniton of a linear palr, and Distrbutive Praperty

/B/Anecrate Iterior Angles Theorem, definition of a inear pair, and Subiraction Property

C Corresponding Angles Theore, dednition of a inear pair, and Distrioutive Property

oonding Angles Theore, definition of a inear pair, and Subtraction Property

What is the correct order of the steps?

The table shows the steps used to prove that the base angles of triangle XY Z, 2 X and £ Z, are

congruent.

Triangle X¥Zis isosceles, therefore XY = ¥Z

the Side-Side-Side Postulate

UselheReﬂeavePropatymﬂwl:hutWY WY, and therefore AXWY = AZWY by

Plot point Watd\enwdamofllneggmﬂ

are

Since AXWY = AZWY, £+ X = -7 because corresponding parts of congruent triangles

| bW NHEI

e Congruent.
Since point Wis the midpoint of XZ, XW = WZ

Unit 3 Page 30




