Proving Trmv}@l@s Congruent

So far, we have answered questions about triavgles that we have been told are
congruent. But what if we are vot told 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 one of the theorems or postulates is reprented, we can PROVE that +wo
triangles are congruent.

Congruevce Postulate #1

Sid@ Sld& Sld@ ( SSS) If three sides of ove triangle are congruent to three
sides of another triangle, the triangles are congruent,

Example 1:

a, From the diagram we sce: B D
AP = 0P aud

E_C%%m@%@ A H C G - e

Therefore.. AABC ZaOL(F by SSS

b. Let’s take a look:

From the dm@mw\, we know that
AB =~ and AC =

But that's ouly 2 sides, and we need
three.

What do you wotice about the +hird
side of each +riangle?

Anytime we add something o a diagram, we must have a property or justification

when two triavgles are sharing a side length we can use the property to
show that it is congruent to itselfl Therefore:

Now we cav prove: aABC = by the postulate.




¢. Another property we'll see with side @ C
lengths...

Given: A is the widpoint of U, Can we
prove that alGgA =aPCA 7

So... we know that: (g = and u
GA = . That's only two sides, so we are
going to need another side length. The given nformation in the problem says that A is
the midpoint of DU

A

Define Midpoint:

Based on this defivition, know we know

IR

Therefore aligA =alCA by

Our next postulate with involve using some angles, so we need +o understand some
vocabulary first. Whew +wo sides of a triangle meet,
they form an angle. The avgle where +wo sides meet

is called their “ncluded” ang)le. 2
\
o Im Jr;/m diagram Jrg the right, angle A is the 5\0\6. o \‘
cluded angle of sides and _ 7 ycluded angle’\
A ; ’
slde C

You +ry: Tdentify the included avgle of +he solid sides
of each triangle.

2. A b. T

E

1
1
1
1
1
1
1
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1
1
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U




Let’s Take a closer look:

E 17
o From the diagram we can see that \ \
_ - \ \
PE = AP and PF = AC \ \
o We can also see that +the Twucluded \ \
angle between the sides is marked ‘\‘ \\\
as congruent. % # F A H C

e Anytime you have two fixed
distavces (vour solid sides) bound by the same angle (the included angle) the distances
it takes to conect those endpoints (€ to F) or (B to C) will always be the samel
This means anytime vou see +wo congruent sides with congruent included angles vou know
that the two triangles MUST be congruent.

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

Congruence Postulate #2

Sldé ‘AVIOI\I(.’/ Sld@ (SAS) It two sides and the included avgle of one triavgle are

covgruent two sides and the cluded angle of another triangle, the +wo triangles will be
congruent.

2. a From the diagram we see: N =~ /\/_6 .

and E = /\/_5 and the cluded anales:
L=/N

Therefore.. aALVIU ZaNCS by SAS L

—

b. Lets Take a Look:

From the diagram, we know that
AB =~ ond BC = B

But that's only 2 sides. We either need another <ide
for SSS or the ncluded anale for SAS. £

Remember, we MUST have a property or justification  ©

to add anything to our diagram.... Do vou votice anything about the included angles
that we know from previous lessons?




3 Continued:

Any time you see ou can add a A
marking for them nto your diagram!

Now we know that £ =34 \
Since these are the included angles, we can vow say that
AABC = by the Postulate. &

Yo Try: Decide which congruence postulate can be used for each pair of triavgles
below. If they are congruent, write a congruence statement. If veither postulate
com be used, put an “X” in each blavk.

£

Z N 5. o C. ﬁ
/\\ "

L - w //X/\ Pt

O 1 i
A c

aLWIN = by ALWIN = by APEF = by

Challenge Problem! Putting it all together @
) D
7. Given: B is the WMidpoint of CL
From the diagram we know.... AB = A
B

e What can we mark becanse of the midpoint?

~

IR

e We cav mark
becanse they are

Therefore: aABC =a b‘/




Vocabulary +o help us with our next postulate: N

The side lenathh that is between two avgles is called the ncluded side.

*
*

o " ‘ |..c
Postulate #3 5 _m@ fZL.
. Twcluded side
AW@[@ Side AVI@I@ (ASA)-Tf +wo anales avd the included side of one triangle are

congruent +o +wo angles and the ivclnded side of avother triavgle, then the two triangles are
comqmcwr\

®. Example: A A
From the diagram we see: LU= ZN and
LAZ LT aud the incladed sides LA =NT
—4 A,

Therefore.. AUGA ZEaNVT by ASA !
a. . Lets Take a Look: 4
From the diagram, we know that
LABC=/___ owd LAPB=
But that's only +wo angles. We the included sides +o be
congruent for ASA. A 17 c

1%
Remember, we MUST have a property or justificatiov

to add anything o our diagram..Do you see anythivng we are allowed o mark?

Since = by the
Therefore aABL =a by

Given: AC is an angle bisector for LBCp |

. B
10. Another Property we might see dealing with angles: A /\\A/C
Y

Can vou prove the two triangles are congruent? we know....

LBAC=Z____ from the diagram, and = I\ the reflexive Property.

Define Angle Bisector:

Therefore, £BCA=L___ond that means that aABPC =a by




Vocabulary for our vext postulate:

A side length that is ot directly ﬂ{%@\

in between to angles is called a S \\
non-included side. ,/ gm
Theorem #4 Z S

Non-included sided

AWQ\[@ AVIOI\IC Sld@(AAS) If two avgles and a now-

included side of one triangle are conagruent the +wo avgles and the correspondivg non-inclnded
side of avother triavgle, the two triangles are congruewt.

Example: A J H

1. From the diagram we see: LZA=ZLT and
LB = L4 ond the corresponding von-included sides

AC =TT Therefore... aABC =aTTH by AAS

T

12.. Two of the examples below are examples of AAS, ove is an example of ASA. Decide which
is which. ? 5

@G v
A b. c.
A
A = c 2
U A T

1% t ¢
AABC = by AABC = by aligh = by
12. Another property we may see with angles... )
A
Given: AC|| DE , prove the +wo +riaugles congrueut, X
B N
. N
we know.... ¢B=DB from the diagram, and 2\
= becanse they are vertical
—_ £
angles.  Since AC || DE, what kind of angles are 24 ¢
ond LE7
Therefore, £A=/___ and that means that aABC Za by
LCand LD are also so there is more +han one corvect way to do 1his

one. @




Recall: Right Triangles

TIv aRight triangle, the side lengths that form the right
angle are called the of the triangle, and the side
opposite the right angle is called the

e Right triangles have many special properties! we
have a triangle congruence theorem that works
ONLY for right triangles!

o All our other postulates and theorems work for right triangles tool Right triangles
Jjust have an extra on that is special just for them.

H\{Pb‘l’GVI(AS@ L@OI\ (-HL): If the hypotenuse and one legy v a right triangle are
congruent to the hypotennse and ove leg of another right +riaugle, the two triangles are
congruent.

Example:

14, From the diagram we see: LPawd LK A
are both right angles, making these right

triangles. AP = LK  These are the

of the right triangles, AC = LK These ] T
segments are the of the right

triangles. Therefore.. AABC ZaLKT by HL

15, You Tryl Determine which postulate or theorem vou can use to prove the trianales

conorunent.
?5‘ J A A 4
a. b. C. L
‘B a2
I ¢ ]
o 17 . D

d. True or False: HL is the only method to prove that two right +riangles are congruent.




Congruent Triangles Summary

Side Side Side (SSS)I If three

sides of one triangle are congruent to three
sides of another triangle, the triangles are
congruewt.

B %
A/”\,\C ﬁ/!/ﬂ\\o

AABC =

Side Angle Side (SAS): zf +wo

sides and the ncluded anglle of one triangle are
congruent to two sides and the included avgle of
another triangle, the two triangles will be
congruent.

S

Angle Side Anagle (ASA)-t¢ e

angles and the included side of one triavgle are
congruent to two angles and the included side of
another triangle, thew the two triangles are
congruent

Angle Angle Side (AAS): ¢ o

angles avd a von-included side of ove triangle are
congruent the two angles and the corresponding
non-ivcluded side of another triangle, the two
triangles are congruewt.

AABC =

Hypotenuse Leg(HL): tf e

hypotenuse and ove leg v a right triavale are
congruewt to +he hypotenuse and one leg of
another right triangle, the two triangles are
congruent.

AABC =




