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Congruence Transformations and Triangle Congruence AcCTIVITY 11)

Truss Your Judgment
Lesson 11-1 Congruent Triangles

Learning Targets:
@ Use the fact that congruent triangles have congruent corresponding parts.

® Determine unknown angle measures or side lengths in congruent
triangles.

SUGGESTED LEARNING STRATEGIES: Visualization, Discussion
Groups, Debriefing, Use Manipulatives, Think-Pair-Share

Greg Carpenter works for the Greene Construction Company. The company
is building a new recreation hall, and the roof of the hall will be supported by
triangular trusses, like the ones shown below.

/
/
/

Each of the trusses contains pairs of congruent triangles. Greg’s boss tells him
that his first job will be to determine the side lengths and angle measures in
the triangles that make up one of the trusses.

My Notes

EONE T D) careers
Triangles are often used in
construction for roof and floor
trusses because of their strength
and rigidity. Each angle of a
triangle is held solidly in place by
its opposite side. That means the
angles will not change when
pressure is applied—unlike other

\shapes.

-

MATH TIP

Congruent triangles are triangles
that have the same size and shape.
More precisely, you have seen that
two triangles are congruent if and
only if one can be obtained from
the other by a sequence of rigid
motions.

T T T i T T T
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ACTIVITY 11
continued g

I { My Notes

| Congruent triangles have three

Corresponding parts result from a
one-to-one matching of sides and
angles from one figure to another.

pairs of congruent sides and three
pairs of congruent angles.

T

1
|
|
|
\

Lesson 11-1
Congruent Triangles

Greg wonders, “If I know that two triangles are congruent, and I know the
side lengths and angle measures in one triangle, do I have to measure all the
sides and angles in the other triangle?”

Greg begins by examining two triangles from a truss. According to the
manufacturer, the two triangles are congruent.

B E

A cC F D

1. Because the two triangles are congruent, can one triangle be mapped
onto the other? If yes, what are the criteria for the mapping?

Each “Tl&\’lﬁle Cann  bhe mappcd onte  the

O‘\'W h’"l\qr‘\9|g l‘)j a SQLL\RWCL O‘(: r!\(jld YY\O‘hOHS‘

2. Suppose you use a sequence of rigid motions to map AABC to ADEF.
Find the image of each of the following under this sequence of
transformations.

AB — _DE BC — _EF AC — _DF
g s D /B—_LE /C_LF

3. Make use of structure. What is the relationship between AB
and DE? What is the relationship between ZB and /E? How do you
know?

AR =DE and ZBZLE becauwse Hwere (s

wence C:‘F Y’lj\& mo{'\cns ‘{‘hajl' quS F&? o

DE and saci'u&ﬁc.e_ ot rt‘J\cL mohens Hhadt
LB v LE.

The trlangles from the truss that Greg examined illustrate an important point
about congruent triangles. In congruent triangles, corresponding pairs of
sides are congruent and corresponding pairs of angles are congruent. These
are corresponding parts.

When you write a congruence statement like AABC = ADEF , you write

the vertices so that corresponding parts are in the same order. So, S0, you can
conclude from this statement that AB =~ DE, BC = EF, AC = DF,

KA LD AB S/ E, il S C2 A,
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Lesson 11-1 B et ACTIVITY 11)

Congruent Triangles . conunued

*
i

i

| ;
i

My Notes

Example A
For the truss shown below, Greg knows that AJKL == AMNP.

Greg wants to know if there are any additional lengths or angle measures

that he can determine.

Since AJKL = AMNP, K_L = W This means KL = NP, so NP = 2.1m.

Also, since AJKL = AMNP, /K = ZN. This means mZK = mZN, so

msZK = 50°.

Two line segments are congruent if
Try These A and only if they have the same
length. Two angles are congruent

In the figure, ARST = AXYZ . Find each of the following, if possible. iFand only if they have the same

measure,
R
I
s - 47° X
15¢cm
Y
> il N wf¢
a. msX b. YZ 15 p—
Nt possible ‘ - NN
c. msZT d. X

Z
y7e net pessible

e. Both AJKL and AMNP are equilateral triangles in which the measure

of each angle is 60°. Can you tell whether or not AJKL = AMNP?

Explain.

Ne. Bent dhough the angles ave <on 'tm+:
the sides May not bz.g‘ i
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ACTIVITY 11 | Lesson 11-1
j. continued Congruent Triangles

My Notes'

"—,)‘Je“.'TI-\g.{r sice ‘E&\S‘l\’g Check Your Understanding
are. the [sa

m

4. If two triangles are congruent, can you conclude that they have the

S) Ne, G f\ﬁm@ﬂ’\_ W'&r\g\e& same perimeter? Why or why not?

sSamMe 5. Is it possible to draw two congruent triangles so that one triangle is an
lel |measures. acute triangle and one triangle is a right triangle? Why or why not?

6. Rectangle ABCD is divided into two congruent right triangles by
diagonal AC .

DF1 €

Fill in the blanks to show the congruent sides and angles.
a. AB=_CD b. BO= - DA
i ¢. ZBAC = LDCRA d. ZACB = £CRAD

7. APQR= L\E‘iﬂ. Complete the following.

a. QR=_HJ b. G = _PR
¢ /R~ _4J d. 26e LP

LESSON 11-1 PRACTICE
f 150 _ | Inthe figure, AABC = ADFE.

6’ Lig 5 E D
3q° 22in in.
| ml =34 1 AAC M

33in.

8. Tind the length of AB.

A, —_— 9. Find the measure of all angles in ADEF that it is possible to find.
Snce XY | and

What is the perimeter of ADEF 7 Explain how you know.
Construct viable arguments. Suppose AXYZ = ATUV and

}\'S ust | be that XY is the longest side of AXYZ. Is it possible to determine which
side of ATUV is the longest? Explain.

i
2
N
:<
3
J
]

hisg

|
L
=
3 )
=
Al
N
R

08 &
C
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Lesson 11-2
Congruence Criteria

Learning Targets:

@ Develop criteria for proving triangle congruence.

® Determine which congruence criteria can be used to show that two
triangles are congruent.

SUGGESTED LEARNING STRATEGIES: Visualization, Discussion
Groups, Use Manipulatives, Think-Pair-Share

As you have seen, congruent triangles have six pairs of congruent
corresponding parts. The converse of this statement is also true. That is, if
two triangles have three pairs of congruent corresponding sides and three
pairs of congruent corresponding angles, the triangles are congruent.

Greg’s boss asks him to check that two triangles in a truss are congruent.
Greg wonders, “Must I measure and compare all six parts of both triangles?”
He decides that a shortcut will allow him to conclude that two triangles are
congruent without checking all six pairs of corresponding parts.

1. Greg begins by checking just one pair of corresponding parts of the two
triangles.
a. In your group, each student should draw a triangle that has a side
that is 2 inches long. The other two sides can be any measure. Draw
the triangles on acetate or tracing paper.

b. To check whether two triangles are congruent, place the sheets of
acetate on the desk. If the triangles are congruent, you can use a
sequence of translations, reflections, and rotations to map one
triangle onto the other.

Are all of the triangles congruent to each other? Why or why not?
The ’!‘ndnq\es are not  congruent, No
Squmc& o\c rigid  mohers wi map
ene 0"8&- Q ancther,

¢. Cite your results from part b to prove or disprove this statement: “If
one part of a triangle is congruent to a corresponding part of another
triangle, then the triangles must be congruent.”

Students’ Jrr\q S‘\cu\c\ Sexve as
Cgun‘kerexm%\es to dws prove Yhe
S‘\‘a MenT.

ACTIVITY 11
continued

My Notes'

A counterexample is a single
example that shows that a
statement is false.
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ACTIVITY 11 Lesson 11-2

continued Congruence Criteria

“WyNotes

Now Greg wonders if checking two pairs of corresponding parts suffices to

show that two triangles are congruent.

2. Greg starts by considering A ABC below.

€

A B

a. Draw triangles that each have one side congruent to AB and another

side congruent to AC. Use transformations to check whether every

triangle is congruent to AABC. Explain your findings.

i i = such trangle 1s et Congruent = DABC.
Tre % p !

le that oﬁaqmndc~b /A can vary

; , behween O and 180 dtﬁrr:e&

b. Draw triangles that each have an angle congruent to £A and an

4 adjacent side congruent to AB. Is every such triangle congruent

to AABC? Explain.

Ne. The side that Ce'rraspondg t AC <an

— Nove any le-,r\\cj“ﬂ-

¢. Draw triangles that each have an angle congruent to ZA and an

opposite side congruent to CB. Is every such triangle congruent

=— — to AABC?EXPIEI]H NOJ See. 'H\Q., Clrarw |n3 bQ,l(‘-'\,-J

Guven . C _Sah\f-le-_ =

‘fﬂcmﬁlc‘

b H B E

D

| d. Draw triangles that each have an angle congruent to £A and an angle

- congruent to ZB. Is every such triangle congruent to AABC? Explain.

No, These Jriangles all have the <ame

© 2015 College Board. All rights reserved.

&A‘\aP& bu:\' mqi'j have C\r@tmv\’ Sizes,

T e. Consider the statement: “If two parts of one triangle are congruent to
the corresponding parts in a second triangle, then the triangles must

be congruent.” Prove or disprove this statement. Cite the triangles

you constructed.

| ! DB@VM’(. Shdents” hiangles  serve as

CoLmJ(‘E-V’ f:.)co\mp‘\t-;S.=
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Lesson 11-2 : ACTIVITY 11
Congruence Criteria ;  continued

My Notes

Greg decides that he must have at least three pairs of congruent parts in

order to conclude that two triangles are congruent. In order to work more

efficiently, he decides to make a list of all possible combinations of three

congruent parts.

3. Greguses A as an abbreviation to represent angles and S to represent

sides. For example, if Greg writes SAS, it represents two sides and the
included angle, as shown in the first triangle below. Here are the

combinations in Greg’s list: SAS, SSA, ASA, AAS, SSS, and AAA.

a. Mark each triangle below to illustrate the combinations in Greg’s list.

SAS SSA ,

ASA ARS

/*/SSQ\ <

b. Are there any other combinations of three parts of a triangle? If so, is

it necessary for Greg to add these to his list? Explain.

SAA and  ASS; thege cue et 'nzcessanj
i

be€cause SAA s the same as BAS

and ASS and SSA are Heo same.,
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ACTIVITY 11 Lesson 11-2

B e contifiyed) skt s 4 - e Congruence Criteria

My Notes

Now Greg wants to find out which pairs of congruent corresponding parts

guarantee congruent triangles.

4. Three segments congruent to the sides of AABC and three angles

congruent to the angles of AABC are given in Figures 1-6, shown
below.

A B

a. If needed, use manipulatives supplied by your teacher to recreate the

six figures given below.

Figure 1 Figure 3

= AN

Figure 2

Figure 4

Figure 5

Figure 6

b. Identify which of the figures in part a is congruent to each of the

parts of AABC.

za: bgace 4 sp:_Fgure 3

ZC:_E&\LEC.L E_.F_'&M

CB: _FISLA&*@_ AC: M
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Lesson 11-2
Congruence Criteria

| ACTIVITY 11)

continued

. Do you think there is an AAA triangle congruence criterion? Why or

why not?

No. Twe friangles with Yheee cong cuent
ar\iv_s are net  Necescarily ceragruett.
Infocmaten abc;u_* at leas one Side

\%f\(ﬁ“’\ (s needed.,

Activity 11 ¢ Congruence Transformations and Triangle Congruence

A criterion (plural: criteria) is a
standard or rule on which a

judgment can be based. Criteria

exist in every subject area. For

example, a scientist might use a

set of criteria to determine

whether a sample of water is safe

for human consumption.

My Notes
5. For each combination in Gregs list in Item 3, choose three appropriate pEY
triangle parts from Item 4. Each student should create a triangle using
these parts. Then use transformations to check whether every such
triangle is congruent to AABC. Use the table to organize your results. NS iU | | Ty |
Name the Three
R Is Every Such
Combination flg'u s Useq by Triangle Congruent
Listing the Figure to AABC? —-
Numbers :
| |
V. o =3 ol
SSS 4,5, ¢ fes
41,5
f
SQS 5l2lé: \(tS I O O O I 1 i O
f{ gl L"
52 M ] ST B S5 i
Ash 26,3 Yes
24, |
R l' 2: ('—‘ \I 3: Q: )
AAS L4 234 Yes
31,5 3,25 i
H gﬁ \f 2[ 3 NQ |
56 204 |
SSA S48 e, 2 Ng — T T T
516" 3 GIL*[ \
6. Express regularity in repeated reasoning. Compare your results
from Item 5 with those of students in other groups. Then list the T
different combinations that seem to guarantee a triangle congruent to i I ) -
AABC. These combinations are called triangle congruence criteria.
oS8
SAS
ASA. |
ACADEMIC VOCABULARY

L e L i i i i S
1 1

151




ACTIVITY 11
continued

My Notes

You can use theorems about

vertical angles, midpoints,
bisectors, and parallel lines that

are cut by a transversal to identify
additional congruent parts that

may not be marked in the figure.

T i | 1 l

| |

Lesson 11-2
Congruence Criteria

Greg realizes that it is not necessary to check all six pairs of corresponding
parts to determine if two triangles are congruent. The triangle congruence
criteria can be used as “shortcuts” to show that two triangles are congruent.

Example A

For each pair of triangles, write the triangle congruence criterion, if any,
that can be used to show the triangles are congruent.

Since three pairs of corresponding sides are congruent, the triangles are

congruent by SSS.

b.

Although they are not marked as such, the vertical angles in the figure
are congruent. The triangles are congruent by ASA.

Try These A

For each pair of triangles, write the triangle congruence criterion, if any,
that can be used to show the triangles are congruent.

a.
nNone

b.
o. l‘l‘@i"f\ﬁ "Q
itericr
angles

IAS bLCcJu'v_ Yl e

=
Al i“\‘ghts reserved,

lwes afe H
'FCL\“a llel %
5
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Lesson 11-2 | ACTIVITY 11

Congruence Criteria | Continued
, |
My Notes
Check Your Understanding il
3)| Yes. Thel |avk & }@m
8. Two triangles each have two sides that are 8 feet long and an included ‘Oj SAS
angle of 50°. Must the two triangles be congruent? Why or why not? | ;
9. Two equilateral triangles each have a side that is 5 cm long. Is it ; {
possible to conclude whether or not the triangles are congruent? CI.\ HES._T"{‘-“) Ore  Conguert
Explain. b3 SSS, J
10. The figure shows a circle and two triangles. For both triangles, two
vertices are points on the circle and the other vertex is the center of the . - y
circle. What information would you need in order to prove that the IO) If A “_’DnC e befwe
triangles are congruent? 4-)[' e | N0 Ner hees lon Yhe
cirdle lave Hw sdvmme for
- 'h'lq m\gs, He 4
ldngles 7 QYR | cdng et
by SSK, | TF Mf\?_ Gale S
congruent, Yhen | thel
Nanales | are  Congmaaunt
y SAS J
LESSON 11-2 PRACTICE - 1 O R Y
For each pair of triangles, write the congruence criterion, if any, that can be |
used to show the triangles are congruent. |

11. nene 12. SSS JE——
(GoNNECT: To LY
The free-response items on the AP
Calculus exam will often ask you to

justify your answer. Such

—

justifications should follow the

13. 14. ﬁs A same rules of deductive reasoning
PISPK as the proofs in this geometry
course.

i

15. Make sense of problems. What one additional piece of information ~ |15) T ZRBD=4C

ASA

do you need, if any, in order to conclude that AABD = ACBD? Is there

more than one set of possible information? Explain. BE!

N
>

12
N
R

BD,
A
b

ru|

B

<)

e

0O 0.l
-.J '

B =
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Lesson 11-3

ACTIVITY 11
) Proving and Applying the Congruence Criteria

continued

L‘ﬂ? N I.\E i :;»‘3

Learning Targets:

@ Prove that congruence criteria follow from the definition of congruence.

@ Use the congruence criteria in simple proofs.

1 SUGGESTED LEARNING STRATEGIES: Close Reading, Marking the

Text, Think Aloud, Discussion Groups, Visualization

You can use the SSS, SAS, or ASA congruence criteria as shortcuts to show

that two triangles are congruent. In order to prove why these criteria work,

- you must show that they follow from the definition of congruence in terms
— of rigid motions.

1. To justify the SSS congruence criterion, consider the two triangles below.

a. What given information is marked in the figure?

5 AR ZDE, AC = §F, BC =&

b. Based on the definition of congruence, what do you need to do in
. order to show that AABC = ADEF?

Show et thee (s aq Sequence of fl‘gt‘& mohon?

that mops  AABC to ADEF,

c. Itis given that AB = DE. What does this tell you?

There IS & Seguenct of rpiji&moﬂOHS ﬁ\a‘{'

= ' Maps AR w D&,
' d. Draw figure to show the result of the sequence of rigid motions that
i maps AD to DE. Assume that this sequence of rigid motions does not

You are asked to assume that the map point C to point F.
sequence of rigid motions that

maps AB to DE does not map C

to F.If it did map Cto F, you would
have found a sequence of rigid %
motions that maps AABC to ADEF
and the proof would be complete!

>7

&
- ] T T T

| e. Which points coincide in your drawing? Which segments coincide?

© 2015 College Board. All rights reserved.

Points A and D, PO(\"\{'S B and E_} AB and DE

f. Mark the line segments that you know are congruent in the figure

below.

L)
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Lesson 11-3
Proving and Applying the Congruence Criteria

g. Based on the figure, how is ED related to FC? Why?

ED 5 the pL{FPX\C\leLCL( biecker of FC.

h. Consider the reflection of AABC across ED. What is the image of
AABC? How do you know?

The \Mage of ARBC 5 ADEF Point C maps

t Pc;m{— F osince the line of reflechen
is  He Fkrpﬁﬂd\uia(‘ bsector  of .

The argument in Item 1 shows that a sequence of rigid motions maps AABC
to ADEF. Specifically, the sequence of rigid motions is a rotation that maps

AB to DE, followed by a reflection across ED. By the definition of
congruence, AABC = ADEF.

2. In the proof, is it important to know exactly which rigid motions map
AB to DE? Explain.
Specifying the exact sequence of rigid
Mmotiens 3 & useful 3’nfa&—e3 . T+ shews
Hhat such « rCa id mohen ” dees  exist

3. Attend to precision. How is the definition of a reflection used in
the proof?

The lire  of rfechon us S
that E:D 1S the ptfpe,nd\(,u a:& blSGg%rg‘}w
of FC.

ACTIVITY 11
continued

"My Notes

OIS

The Perpendicular Bisector Theorem

states that a point lies on the

perpendicular bisector of a line

segment if and only if itis

equidistant from the endpoints of
the segment. A

T
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ACTIVITY 11 Lesson 11-3
Proving and Applying the Congruence Criteria

continued
} My Notes _ .
= | | 4. To justify the SAS congruence criterion, consider the two triangles below.
F
€ /\;\,\
/\/\ E s D
. A } B
a. What given information is marked in the figure?
SN = — e = = g
- : AB= D, AC=DF , LA S LD
I
| -
4 | b. The proof begins in the same way as in Item 1. Since AB = DE, there
- is a sequence of rigid motions that maps AB to DE. Draw a figure at
| Your proof should use all three the right to show the result of this sequence of rigid motions. Assume
pieces of given information that that this sequence of rigid motions does not map point C to point F.

you identified in part a. If you find
that you are not using all of these
facts, you may be missing an F
element of the proof.

— —— ] . 7.777‘_-__.‘ EB

Bl

T e

. ! €. Mark the line segments and angles that you know are congruent in
! 1 your figure.

d. Suppose you reflect AABC across ED. What is the image of AC? Why?

1 ' The maqge of ﬁ-(—I IS ﬁf becquse Eﬁ IS

=SNES EENTR
T

D I Yhe C{_\'glg biseckr ot LCDF.

College Board. All rights reserved.

=] | sl e. When you reflect AABC across ED, can you conclude that the image

of point C is point F? Explain.

5

| | Yes, Point C must lie on DF. The n'maec%gm‘nﬁ‘C

IS equidstant o D and pent & Thf.‘macie

J i ot Po‘iﬂ% C s PCl‘n'\' e

The argument in Item 4 shows that there is a sequence of rigid motions that

maps AABC to ADEF. Specifically, the sequence of rigid motions that maps

“|  ABto DE, followed by the reflection across ED, maps AABC to ADEF. By the
P definition of congruence, AABC = ADEF.
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Lesson 11-3
Proving and Applying the Congruence Criteria

5. To justify the ASA congruence criterion, consider the two triangles below.

a. What given information is marked in the figure?

RB 2 DE, LATLD, /RE/E

b. The proof begins in the same way as in Item 1. Since AB = DE, there
is a sequence of rigid motions that maps AR to DE. Draw a figure at
the left to show the result of this sequence of rigid motions. Assume
that this sequence of rigid motions does not map point C to point F.

e

¢. Mark the line segments and angles that you know are congruent in
your figure.

d. Suppose you reflect AABC across ED. What is the image of AC?
What is the image of BC? Why?
The wiage of PBC 1S DF becawse ED 1

‘\‘iqa anqte b'\‘sador of ZCDF . The (mqsﬁ

of BC “(s BEF because ED 5 the ang le
biSecter of LCER
e. When you reflect AABC across ED, can you conclude that the image
of point C is point F? Explain.

Yes.

Activity 11 « Congruence Transformations and Triangle Congruence
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My Notes
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ACTIVITY 11
continued
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Lesson 11-3
Proving and Applying the Congruence Criteria

The argument in Item 5 shows that there is a sequence of rigid motions that
maps AABC to ADEF. Specifically, the sequence of rigid motions that maps
AR to DE, followed by the reflection across ED, maps AABC to ADEF. By
the definition of congruence, ~ABC = ADEF.

Now you can use the S§SS, SAS, and ASA congruence criteria to prove that
triangles are congruent.

Example A
Greg knows that point X is the midpoint of]K in the truss shown below. He

also makes measurements and finds that ]L >~ KL. He must prove to his
boss that AJXL is congruent to AKXL.

L

X

Given: X is the midpoint of JK; JL = KL
Prove: AJXL = AKXL

Statements Reasons
1. Xis the midpoint of JK. 1. Given
2, K=kX 2. Definition of midpoint
3. JL=KL 3. Given
4 X=X 4. Congruence is reflexive.
5. AJXL = AKRXL 5. SSS
Try These A

ienCla. Suppose that Greg knew instead that LX was pe:pendimlai to JK and

suppose he made measurements to find that JX = KX. Could he prove
to his boss that AJXL 1s congruent to AKXL? If so, write the proof. If
not, explain why not.

b. Suppose that Greg knew instead that LX bisects /JLK. Could he prove
to his boss that AJXL is congruent to AKXL? If so, write the proof. If
not, explain why not.

6. In the Example, can Greg conclude that 2] = ZK? Why or why not?

7. Draw a figure that contains two triangles. Provide given information
that would allow you to prove that the triangles are congruent by the
ASA congruence criterion.
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Lesson 11-3

Proving and Applying the Congruence Criteria

LESSON 11-3 PRACTICE

For Items 8-10, write each proof as a two-column proof.

8. Given: AD = C_D;
ZADB = /CDB
Prove: AADB = ACDB

9. Given: PQ = QR = RS = SP
Prove: APQR = ARSP

10. Given: /K = /L;
KH =~ LH
Prove: AGKH = AJLH

11. Critique the reasoning of others. A student wrote the proof
shown below. Critique the student’s work and correct any errors he or

she may have made.

ACTIVITY 11

continued

A s |

'Thrrr"‘ |

%) Stateiny s | Reasens

A B ¢ [D][AD %

\[/ 2) /ADB| =L pB| G
D It Jee
P

|
" 3) BO| = &b exel |
P«aoaru
\ |J
L)ARDEZAOMB] SAS [Cong fuence
= RBSJ\U [Ny JL

li¢

Ly :
L \ Bl |
/\ 5{_) Stoteman Keosens
J

Given: WX = YZ; w X b el .
e )RR = <P | | Transihve
W = XY i | Prperty
Prove: AZWX 2 AXYZ P . : I i R
Y)PE = PR | 12.%{—1@.' e
Statements Reasons Pre ‘Oer""-:’l
[
1. WX =YZ 1. Given 5YA AR ;‘Aggj‘ eS| Ce (ﬁm&n&
— A
2. 7W = XV 2. Given LT L] Poshilede |
3. ZWand £V are right angles. | 3. Given | | i
4. W= LY 4. All right angles are congruent. LG‘ '
5. AZWX = AXYZ 5. SAS ! Statements | Redsong
12. Model with mathematics. A graphic designer made a logo for 0 <L|‘L% Zh Gven
an airline, as shown below. The designer made sure that o ; ;
AB bisects Z/CAD and that AC = AD. Can the designer prove that N o S - : =
AABC = AABD? Why or why not7 \\":5 b\‘j SAS 2’)! K = LH GI\IEJ(']
CR ey o :
¢ Cu\ﬁ nuen 5,)4LH7J1= 3] Verfica ||
Postulate fnales
|| Congiruence
J
A B bl g |
1) AGKHEATIH PSA
D N |Goguence |
Post 11 .
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ACTIVITY 11| Lesson 11-4

continued Extending the Congruence Criteria

R vy Notes

Learning Targets:
@ Apply congruence criteria to figures on the coordinate plane.

@ Prove the AAS criterion and develop the HL criterion.

il SUGGESTED LEARNING STRATEGIES: Visualization, Discussion

Groups, Debriefing

You can use the triangle congruence criteria on the coordinate plane.

1. Reason quantitatively. Greg’s boss hands him a piece of graph

paper that shows the plans for a truss. Greg’s boss asks him if he can
prove that ADBE is congruent to AFCE,

.

} — - —b X

o RN ) o B a. Use the distance formula to find each length.
T " p=_312 - 312

' DE = 5 FE=_ 5 _

S o 2 . 43

' | b. Can Greg use this information to prove that ADBE ~ AFCE?

Explain.

Yes, &DBE = AFCE by tle S5 congruence cnfeion.

: 2. InItem 5 of Lesson 11-2, you discovered that $SS, SAS, and ASA are not

3 the only criteria for proving two triangles are congruent. You also

: | I — discovered that there is an AAS congruence criterion. What does the
o AAS congruence criterion state? Mark the triangles below to illustrate
|| 7 | the statement.

B 4we angles and @ nenincluded side o one

ollege Board. All rights rese

‘\Tthng“i ar enquest e wrresponding g angles

11 | | — and. Pom'na\uc&eci ade

of ancther hy hpltl
€S

|| . i “\ ‘H’\Q«t’\ “H’!L 'h'j\
_il ._l__ | / £ CJ\\"Q_ Cﬁﬂfj‘m
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Lesson 11-4 ACTIVITY 11
Extending the Congruence Criteria _ . conunued

.4““‘/ ?hl%i}ﬁ

3. The proof of the AAS congruence criterion follows from the other

congruence criteria. Complete the statements in the proof of the AAS

congruence criterion below.

Given: AMNO and APQR with /N = /Q, /0 = /R, and MO = PR

Prove: AMNO = APQR

M
P
N 0
Q R
Statements Reasons

1. AMNO and APQR 1. Gien

2. msM 4+ msN +mZ0 = 2. The cum c{; the .
180°, mZP 4+ mZQ + weasuwes of H n5|c5-
mZR = 180° & a hqq.\a\e, 1s 180

3. miM+mN +ms0= | 3. S re, Pm Te

4. /N= /Q;, £0= LR 4. G,umﬂ

5. m/N=m/Q; 5. Definition oF
m/0=m/R congruent ang (= i

6. m/M+m/N+m/0= | 6. S\Lﬁghh hen Property |
mZP +msN + mZ0 Qq\m\\-h |

7. miM = msP 3 SuH‘rzLd-\qn Drogerty

of Equn\l h—'\ \ S

& M= Lp 8 Definthon of @m\ﬂim‘t angles |

9. MO~ PR 9. Gl ) |

10. AMNO = APQR 10. ACH
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ACTIVITY 11 Lesson 11-4

A Extending the Congruence Criteria

My Notes
4 o 4. Below are pairs of triangles in which congruent parts are marked. For

each pair of triangles, name the angle ?nd side combination that is

marked and tell whether the triangleq appear fo be congruent.

a. SSA, yes

N A

| b. SSA; ne

¢. SSR; tj-es

d. SSA; ne

5. We know that in general SSA does not always determine congruence of
| triangles. However, for two of the cases in Item 4 the triangles appear to
] ‘ i 1 be congruent. What do the congruent pairs of triangles have in

T - - common?

-n‘\e,j are V\ST\'\' ﬁ\ht\tj\ewgc
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Lesson 11-4
Extending the Congruence Criteria

ACTIVITY 11

continued
|":t‘] I"l\ri-}%
6. In aright triangle, we refer to the correspondence SSA shown in Items
4a and 4c as hypotenuse-leg (HL). Write a convincing argument in the
space below to prove that HL will ensure that right triangles are
congruent.
£ ” '
aL C
ﬂ
i -
’ d
2 &
F =d%+e” Therefee, b =e )
2 PI o The N les aye
- Sihnee (.-G) 5
£ =i G | Congruent) by 5SS
a + b - +te 5 ) S . a] g HLG
A - ) i -
+b7=g*+ " (sine 0 =d N
a & C 7) No. The s | neo
Check Your UMlerstanding P € thatt KT
and ML are
7. Is it possible to prove that ALKM = AJKM using the HL congruence :an 5 a8 ales.
criterion? If not, what additional information do you need? :
K 3) It 19 net necesse Y\T
‘\"‘_J:_)QLJ_(_" !c“_ +“, {
P :
g S i
z 8. Do you think there is a leg-leg congruence criterion for right triangles? ' i
2 If so, what does the criterion say? If not, why not? Review your |
- answers. Be sure to check that you have described the situation with i
- specific details, included the correct mathematical terms to support !
g your reasoning, and that your sentences are complete and |
¥ grammatically correct.
o
|
- A.i E
i
|
. |
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Lesson 11-4

ACTIVITY 11
Extending the Congruence Criteria

continued
. My Notest | - S
cl) hEl= Jlg DE = [lg LESSON 1i-4 PRACTICE
9. Construct viable arguments. On a coordinate plane, plot triangles
BC=7%5 EfF = 'l 5 ABC and DEF with vertices A(—3, —1), B(—1, 2), C(1, 1), D(3, —4),
E(1, —1), and F(—1, —2). Then prove AABC = ADEF.
= 215 FD=215

For each pair of triangles, write the congruence criterion, if any, that can be
used to show the triangles are congruent.

: aague |
11. | //O\m

7_

13. PQ bisects ZSPT.

one
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