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Module 12c¢: Justifying Triangles are
Congruent

Math Practice(s):

-Reason abstractly & quantitatively.

-Construct viable arguments & critique the reasoning of others.
Learning Target(s):

-Use proofs to write convincing mathematical arguments.

Homework:
HW#12: 12c #1-2
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Warm-up

Determine if each of the following pairs of triangles are congruent. If they are congruent, write a brief
statement to explain how you know using one of the triangle congruence theorems to justify your
conclusion.
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Example 1:
In the figure to the right (AABC and AADE), C

* point A is the midpoint of CE, and
* point A is the midpoint of BD.

A. Based on the given information, what
segments in the figure MUST be congruent?
Explain why these segments must be )
congruent. £

CAZ EA De-(:'\-é\'\—\-im
ABT AD | Midpomt

B. Based on your answers to question A, mark the diagram by placing “congruence marks” (tick
marks) to show which segments are congruent.

C. Based on the given information, we can do some reasoning to figure out that there is one other pair
of corresponding parts that must be congruent (either a pair of segments or a pair of angles).
Determine which other pair of corresponding parts must be congruent (mark the diagram with the
appropriate “congruence marks) and explain how you know.

QAR Y LEAD Verhcal Ls arc Covg\ru\,u\‘\'

D. Based on your answers above, which “triangle congruence theorem” (SS5, ASA, SAS, or SAA)
could we use to prove that AABC = AADE?

SAS

E. Your teacher heard another student in the class say that SSS could be used to prove the triangles are
congruent. Explain why SS8 is incorrect.

We don'4 know allthe sidae \-ergH\&.
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Example 2:
In the figure to the right (AQRT and ASRT),

* point R is the midpoint of QS, and
= QT =ST.

A. Based on the given information, which pair of
segments in the figure MUST be congruent?
Explain why these segments must be congruent.

o= S —=>P<L. _b-;
Midpomnt
= ST = &Given

B. DBased on your answers to question A, mark the diagram by placing “congruence marks” (tick
marks) to show which segments are congruent.

C. Based on the given information, we can do some reasoning to figure out that there are other pairs of
corresponding parts that must be congruent (either a pair of segments or a pair of angles).
Determine which other pair of corresponding parts must be congruent (mark the diagram with the
appropriate “congruence marks) and explain how you know.

TRR=TRk = Th Q_JD\QX'N-C. ?m?e(-\-ﬁ

D. Based on your answers above, which “triangle congruence theorem™ (555, ASA, SAS, or SAA)
could we use to prove that AQRT = ASRT?

SSS

E. Your teacher heard another student in the class say that ASA could be used to prove the triangles
are congruent because

* £QRT and «SRT are right angles so they are congruent, and
* QTR and £STR must be congruent because RT cuts the big angle into 2 equal parts.

Do you agree or disagree with this student’s conclusion? Explain why or why not?

Explonorfions vary.
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Example 2: (coniued) | Iy this page for HW over the weekend.

The thought process we used as we went through questions A — D is an informal example of a proof.
You can think of a “proof” as having three parts:

Part I: Start with what you got
* The GIVEN information are we starting with

Part IT: Build the roadmap to the destination (keep the goal in mind)
* What else can we figure out based on the given information (“one thing leads to another™)

Part ITIT: State where you arrived at (what you trying to prove -- the goal)
Let’s summarize our thought process as we went through questions A —D:

What were we |

i ?
\T‘a:tgwt:sd;tr What statements can we make that must be How do we know those
true? statements must be true?
thought
process?
State what . ’PD.\ \f\>\_ Q* IS ™ \dPD\ Y\‘\_
must be P—— L. .
. S This information was
Part | cbviously true Q given to us (we were told it
I based on the - o was true)
given . ~ —_ ’
information. Q T = N\
Use what we ~ = ipe
previously \@ Q — & BBCEI:ISE o.f the definition
of a midpoint.
learned (along
Part with the given .
I 'f]{]fomation) ht: P « The E i \e X\t
1gure out what | * il P
Ise must b Te = TR “Toperty .
:nj: must be (TR is the same segment in
’ both triangles, so it has to
be congruent to itself)
Q ~ S\@T Reason: SSS
QOur destination - A Q T - &
(our goal) was (based on what we stated
Part | to prove that must be true in Parts I and
I | the two 1I, we need to determine
triangles are why we can say for sure
congruent. that we reached our

destination)
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Example 3:

Let’s revisit example 1 and summarize Parts I — III of our thought process to prove AABC = AADE:

C

In the figure to the right (AABC and AADE),

* point A is the midpoint of CE, and

* point A is the midpoint of BD.

‘What were we

information) to

:K?{li;g to do? What statements can we make How do we know those statements must
Was our that must be true? be true?
thought
process?
State what ) J\ \S \m\dpo\\r\’\‘
must be C _ _
Part g::;g‘frllyﬂtl?e < This information us (we
I . . . C)\ C were told 1t was frue).
given . \)‘ 1S ™M PD\(\
information.
5D
— /\/ D — . -
Use what we 'C‘P\ _ E—Q\ .DQQ_ O‘S\— ‘(V\\d\PD\‘/\—V
previously
learned (along I J— . .
part | With thegiven o AR = AD -DQL- O’Q‘ W\\a\@b\\f\—\_

1 figure out what ~
—_ _ .
tu:lsn:[nustbc . LQ A% — LL—;P‘C -\/@\(‘\'\CO\\ LS —
rue.
i | precm A SAS
c ANS C=/3N
Part ggurrc%::lgh\;as (based on what we stated must be true in
111 thcptwo Parts I and II, we need to determine why
triangles are we can say for sure that we reached our
& destination)
congruent.
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Part

Example 4:

Prove: AC = BC

What were
we trying to
do? What
was our
thought
process?

State what
must be
obviously
true based on
the given
information.

Given: In AABC, <A = ¢B and CM 1 AB.

‘What statements can we make
that must be true?

CINE LB

o LR

A CEN) A

A o B

How do we know those statements must
be true?

This info. wus (we were told

it was true).

Part
1I

Use what we
previously
learned
(along with
the given
information)
to figure out
what else
must be true.

» LAMC T LBMC
ove. cight LS

TLANMCE BN
I V=Y
ARMCZ ABMC

Dl ofF 1
AN L8
_. Ceflexive o p -
- ARAS

v

Part
m

Our
destination
(our goal)
was to prove
that the two
SEGMENTS
are
congruent.

e -

AL =8Bl

Reason: C? C«TC/

(based on what we stated must be true in

Parts I and I, we need to determine why

we can say for sure that we reached our
destination)
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