Day 11 Proving Triangles Congruent Notes for SMART.notebook August 31, 2020

G1ood worning!
1. First and Last name as participant,
2. Type "here" for attendavce.

2. Test is on Tuesday next week (after Labor
Day).

4. Notes and practice for Congruent Triangles.
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Corresponding Parts of Congruent Triangles are Congruewt

A Congruence Statement tells us how the parts of one triangle match up with another
triangle, The order of the letters is super important,

Example: Without even having a picture, if we have the statement _.c zm’f then we
/

kuow.. S o congrwul
LAZLD 2BLDE
LB=LE BC=ECF
LC=LF BC=EF

Congruence Markings:
e Ina diagram, when two
awaes are congruent, they
will be wmarked with the

same wumber of arches.

» When two side lengths are 1 \

congruent, they will have the same number of +ick marks,

e In the diagram +o the right, the markings show that LA=LD, md 1B=VE .

You Tryl Based on the congruece statements or markings v the figure, determine the

pairs of corresponding congruent angles, and corresponding congruent sides,

1. NG 4 5&?&7‘ 2. Based on the figure: -

LC=/P  CA=DO /\
- B [ |'; ] IM=/0
LA=LO AT =05
=== //\ ON = WML
LT =24 CT =05
0 11
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Nou Tyl
3. alJK ZaLMN 2. Based on the figure:

/T=/1L IM=17 c . =
LF=sM  MNz=TK
_ — AB=QF
/K=/N  IN=TK | il y - L

A T ok ’ ZATAC ... 5Based on the figures, write a congruevce statement

X=/T  TA=x i

- LY =LA AC=YZ
LZ2=/0 T_CEX_E I
L # NQ/ T ¥

ALMN =~ Qo7
P

G. Based on +he figures, write a congruence statement.

. P b, 2
a A } iV

\\\
W)
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?rox/iw@ Trmmql&s Cov;@mewr

So far, we have answered questions about triangles that we have been told are
congruent, But what if we are wot +old whether or vot they are the same? There
are a few ways that we can show that the triangles MUST be the same. These
ways are called theorems or postulates. Tf we have evough information to show
that ove of the theorems or postulates is represevted, we can PROVE that two
triavgles are congruewnt.

Congruence Postulate #1

Sidﬁ Side Sidﬁ ( SSS): If three sides of ove ‘h‘ianglc are congruent to three
sides of avother +riangle, the triangles are congruent.

Example 1:

a, From the diagram we see: 9 p

%EGPQM /\j\ X\
BEEDED wh A= G e s

Therefore..‘ﬁﬁgc SINOYIYC | by SSS -

b, Le-t’! !ag a loo!
From the diagram, we know +hat H
AB=DC avd AC=DB /

But that's ovly 2 sides, and we need /
+Hhree. L
a )

what do you vetice about the +hird
side of each triavale? The two triangles are sharing the +hird side. %N
ot

Qe

When two triavgles are sharing a side lenath we can use the Reflexive property +o a( ’;’
show that it is congruent +o itself Therefore: BC =CP

&”©

Anytime we add something to a diagram, we must have a property or justificati

NOW We can prove: aABC =alPCP by the SSS postulate.
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_

¢. Another property we'll see with side

lengths... / \ / \
Given: A is the midpoint of ZU | can we D <

prove that alligh =aPCA 7 / \ / \
So.. we know that: Ug=0c and GA = A, u L = L1 D
That's only +wo sides, so we are going +o \\ \ \\

need another side length, The given vformation v the problewm says that Alis the
midpoint of DU .

Define Midpoivt: Divides a segment into two equal pieces. (The halfway point)

Based on this defiviition, kuow we know (44 = DA .

Therefore aligA =alPCA by SSS.

Our viext postulate with nvolve using some avgles, so we need +o widerstand some
vocabulary first, When two sides of a triangle meet,
they form an angle. The angle where two sides meet

is called their “mcluded” angle. 4
\
- In the diagram ‘|'t.f)d‘l'h6 right, angle A is the é\g@_ . “‘
INCIAAE e
wcluded angle of sides AB and AC. . gD \
slde C

Vou +ry: Tdentify +he included angle of the solid sides
of each +r1am3[e.

T
C.
1
1
1
\ C

1
1
1
1
1
1
1
1

b,

27
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Let's Take a closer look:

e From the diagram we cav see that
PE ZAP and PF = AC

e We can also see that the Included
angle between the sides is marked
as congruewt,

e Auytime you have two fixed
distavces (your solid sides) bound by the same angle (the included ang)le) the distance
it takes +o conmect those endpoints (E +o F) or (B +o C) will always be +the samel

This means anytime vyou see +wo congruent sides with congruent included angles vyou know
that the two triavngles MUST be congruent.

F A

when We prove triangles congruent this way, we are using our second postulate:

Congruence Postulate #2

Side Angle Side (SAS): T+ +two sides and +he included avgle of ove triaugle are
congruent two sides and the clude angle of another triavgle, the two triangles will be

ccwo)mew‘r.
2. a From the diagram we see: LV =NC g - ’

and m = N_S and the cluded avgles:
L=/N

Therefore.. aL VU =aNCS by SAS L

b. Lets Take a Look: -
From the diagram, we know that ' .,
AB=EB and BC =BD -

But that's only 2 sides. We either veed avother side
for SSS or the ncluded angle for SAS. Remember, we £
MUST have a property or justification +o add c

anythivg to our diagram.... Do ou votice amithing about the included avgles that

we know frowm previous lessons? They are Vertical Angles!
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20 conrucs: [T

Any time you see vertical angles you can add a marking
for thew nto your diagram!

Now we kvow Hhat 2ABC= 2EBD Sivce these are the
ncluded anoles, we can vow say that aABC ZaEEV by
the SAS Postulate.

You Try: Decide which congruence postulate can be used for each pair of +rianales
below. I +hey are congruent, write a congruevce statement. If veither postulate
cav be used, put an "X in each blank.

4 N 5. . e /
Py LA
s X XY &

T @
P L n ) S
& t D) T S \S A 3 A 3
# c
aLMN =a700 by [SAS] ALMN =aG0F by 555 ADEF =X

Challenge Problem! Putting it all together @

= D
7. Givew: B is the WMidpoint of CF . -

From the diagram we kvow... AB = £7 A

o What can we mark because of the widpoint?
CB=DP E

® We can wark ZABC = ZEBP becanse they
are Nertical Amgles

Therefore: aABEC ZaEBP Iy SAS. .
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Triangle Congruence Practice - SSS and SAS

1. Which of the followivg examples does NOT show SSS congruence?

BT T

2. Which of the Fo[[owmg does NOT show SAS comgmewoe?

e I

2. Determine if you can use SSS or SAS +o prove the pairs of triavgles below congruent. If it does
vot fit one of those postulates, write “neither.”

ANTA Yl
D AN

——
fom

10
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4. Given the information, determine which postulate vou can use to prove the triangles congruent.

a, Givew: D is +he midpoint of BC. b Givew: AB || CP.

N R

— o

¢. Given: C is +he widpoint of AE. D. Given AD is bisecting £BAC .
bl

; =
e = [ o= [

Challenge Section, TEST PREP:
5. What additional information is veeded +o prove.... ? D

a. aABC =aCPE by 5557
If @ is congruent +o [lfthen that would meet the criteria for

<SS,
A ' e - E
b. AABC =aCPE by SAST B 1%
If - is congruent +o -+hew Hhat would meet +he
criteria for SAS.
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Vocabulary +o help us with our vext postulate: .,
The side lengith that is between two angles is called +he mcluded side. .
Dngle anae 4
Postulate #3 N\ | o/
Tucluded side

AW@[& Side AVI@|6 (ASA)-Tf +wo angles and +he vcluded side of one +riangle are

congruent +o +wo avgles and +he ivcluded side of avother triavgle, thew the two triaungles are
congruent.

. Example:

G Y
From the diagram we see: £ U = ZN aud
LAZLT oud +he cluded sides UA=NT
" l L 1 l N

Therefore.. aUGA =aNVT by ASH

a. . Lets Take a Look: ’
From the diagram, we know +hat
YV EY. i P ;-
But that’s only two avgles, We the included sides +o be
congruent for ASA. A '_v_l ¢

Remember, we MUST have a property or justification
to add anything to our diagram..Do vou see anything we are allowed to mark?

Since I v +ne [ Therefore
B
A </\c
Cav vou prove the two triangles are congruent? we know... 4

272 s Y |
s8Ac = A from +he diagram, and B vy thie reflexive Property.

Define Angle Bisector: Therefore,
LBCA= A-&md that means that aABC EA- by

10, Avother Property we might see dealing with angles:

@iven: AC is av angle bisector for LBcp .

12
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NOLAVUAIArY Tor OUr NEXT POSTUIATE!

A side length that is vot directly -
. . Langen
i between +o anglles is called a o %
vo-included side. /7 \@.

a W/
Theorem #4 7] ' A

Now-included sided

Angle Angle Side (AAS): Tf +wo augles and a non-
included side of one triavgle are congruent the two angles and the corresponding nov-included
side of avother triangle, the two triangles are congruent.

Example: A J H

11, From the diagram we see: ZA=ZLT ad
£B=LH andthne corresponding non-ncluded sides

AC=TT Therefore... aAABC SINEE N Iy AAS B C

12.. Two of the examples below are examples of AAS, one is an example of ASA. Decide which
is which. B

T

a.

&

P F
sA5¢ 0 Wy - ~ABC [ laq- suaA T -

12. Avother property we may see with angles... D

Given: AC || PE , prove +he +wo triang)es congruent.

we know... CB=DB from the diagram, and

= [ vecause they are vertical angles.

Sivuce m | | DE , what kind of anglles are ZA and LE7? C

Therefore, 24=£[pnd that means that aABC 5.‘{ -c and LD are also
I 50 Hiere is more than one correct way to do +his one. @

13
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Recall: Right Triangles
In aRight triangle, the side lengths that form the right
angle are called the[lBll of the triangle, and the side Leg

opposite the right angle is called H/le_

e Right triavgles have many special properties! we EI
have a triavgle congruence theorem that works Leg
ONLY for right +riangles!

o All our other postulates and theorewms work for right triangles tool Right triangles
Just have an extra on that is special just for them,

Hypotenuse Leg( HL): T +he hpotenuse and one leg in a right +riangle are
congruent to the hypotenuse and ove leg of another right triangle, the two triavgles are
congruent.

Example:

14, From +the diagram we see: £ B and £ K

A J
are both right angles, making these right
triavgles. AB =LK  These are-of the P\
right triavgles. % =K These segments - -, " I_K
are Hneho{ the right triangles.

Therefore.. aABC =aL KT 1y #L

15. You Tyl Determine which postulate or theorem you can use +o prove the triangles
congruent.

A AN

c

d. True or False: HL is the only method +o prove that two rlilfﬁ* +riawi!65 are comimemﬂ
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Congruent 1riangles Summary

Side Side Side (SSS): | )
_ A //H\,\c @/“/H\ ¢
AABC =000
Side Avgle Side (SAS): ) )
ALVU =aNCS
Avgle Side Anale (ASA) T /\ /\
aligH =aNV'T
Avgle Avale Side(AAS): I a3
AABC A THT
Hypotenuse Lea(HL): A P\ //FIJ
- ’ ot “ ‘
AABC =al KT

15
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