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Objective  To prove two triangles congruent using the ASA Postulate and the AAS Theorem

Use what you

already know about

proving triangles

congruent. What

is your plan for

finding an answer?
MATHEMATICAL

@ PRACTICES

You already know that triangles are congruent if two pairs of sides and the included
angles are congruent (SAS). You can also prove triangles congruent using other
groupings of angles and sides.

Essential Understanding You can prove that two triangles are congruent
without having to show that all corresponding parts are congruent. In this lesson, you
will prove triangles congruent by using one pair of corresponding sides and two pairs
of corresponding angles.

@ , Postulate 4-3 Angle-Side-Angle (ASA) Postulate

Postulate If... Then...

If two angles and the /A= /D, AC = DF, AABC = ADEF
included side of one triangle LC=LF

are congruent to two angles B

and the included side of E
another triangle, then the @
two triangles are congruent. A C b P
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@ Yl Using ASA

Which two triangles are congruent by ASA? Explain. 0] N
w
u
From the diagram you know
e /LU=LE= /LT E
PLV=L0=LW
e UV =EO =AW s Vv T '
To use ASA, you need two pairs You already have pairs of congruent angles. So,
of congruent angles and a pair of identify the included side for each triangle and see
included congruent sides. whether it has a congruence marking.

In ASUV, UV is included between 2 U and 2V and has a congruence marking. In
ANEO, EO is included between Z E and £ O and has a congruence marking. In AATW,

TW isincluded between 2/ T and Z~ W but does not have a congruence marking.

Since /U = /E, UV = EO,and 2V = /0, ASUV = ANEO.

@ Got It? 1. Which two triangles are congruent H F q
by ASA? Explain.
N

G ! T

pﬁ,ﬂf@ 311 WD Writing a Proof Using ASA

Recreation Members of a teen organization are building
a miniature golf course at your town’s youth center. The
design plan calls for the first hole to have two congruent
triangular bumpers. Prove that the bumpers on the first
hole, shown at the right, meet the conditions of the plan.

=
Given: AB = DE, /A = /D, /B and ZE are right angles 4 S
Can you use a plan
similar to the plan in Prove: AABC = ADEF
Problem 1? ) < >
Yes. Use the diagram to Proof: /B = / E because all right angles are congruent,
identify the included side and you are given that /A = / D. AB and DE are
for the marked angles in included sides between the two pairs of congruent

each triangle. angles. You are given that AB = DE. Thus,

AABC = ADEF by ASA.
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@ Got It? 2. Given: /L CAB = /DAE, BA = EA, C D
/ Band ZE are right angles
Prove: AABC = NAED A

You can also prove triangles congruent by using two angles and a nonincluded side, as
stated in the theorem below.

& ) Theorem 4-2 Angle-Angle-Side (AAS) Theorem

Theorem If... Then...
If two angles and a /A= /D, /B= LE, AABC = ADEF
nonincluded side of one AC = DF

triangle are congruent to two

B
angles and the corresponding F
nonincluded side of another C
triangle, then the triangles are A D
E

congruent.

Proof Proof of Theorem 4-2: Angle-Angle-Side Theorem
Given: /A= /D,/B= /E AC = DF

B
Prove: AABC = ADEF ﬁ C F
LA=/D A D 4
E

Given
/C=/LF
Third Angles Theorem
/B=/LE
Given
AABC = ADEF
— ASA
AC = DF
Given

You have seen and used three methods of proof in this book—two-column, paragraph,
and flow proof. Each method is equally as valid as the others. Unless told otherwise,
you can choose any of the three methods to write a proof. Just be sure your proof always
presents logical reasoning with justification.
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Proof @ LY Writing a Proof Using AAS M R

How does information

about parallel sides
help?

You will need another
pair of congruent angles
to use AAS. Think back
to what you learned

in Chapter 3. WR is a
transversal here.

Given: /M= /K, WM | RK M

Prove: AWMR = ARKW

w K
Statements Reasons
1) /M= /K 1) Given
2) WM || RK 2) Given
3) LMWR = /KRW 3) Iflines are ||, then alternate interior 4 are =.
4) WR = WR 4) Reflexive Property of Congruence
5) AWMR = ARKW 5) AAS

@ (@ Gotli? 3. a. Given: £S = ~Q, RP bisects ZSRQ

Can you eliminate
any of the choices?
Yes. If ABIF = AUTO
then £Band £ U would
be corresponding angles.
You can eliminate
choice D.

P
Prove: ASRP = AQRP
b. Reasoning In Problem 3, how could you prove s 0
that AWMR = ARKW by ASA? Explain.
R

@ WY Determining Whether Triangles Are Congruent

Multiple Choice Use the diagram at the right. Which of the

B
following statements best represents the answer and justification
to the question, “Is ABIF = AUTO?”
CAD Yes, the triangles are congruent by ASA.
No, FB and OT are not corresponding sides.
F I
U
/\
o ' T

(O Yes, the triangles are congruent by AAS.
(D> No, ZBand £ U are not corresponding angles.

The diagram shows that two pairs of angles and one pair of sides
are congruent. The third pair of angles is congruent by the Third
Angles Theorem. To prove these triangles congruent, you need to
satisfy ASA or AAS.

ASA and AAS both fail because FB and TO are not included
between the same pair of congruent corresponding angles, so they
are not corresponding sides. The triangles are not necessarily
congruent. The correct answer is B.

@ Got It? 4. Are APAR and ASIR congruent? Explain. P |

=gy

A S
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Lesson Check

MATHEMATICAL
Do you know HOW? Do you UNDERSTAND? @ PRACTICES
1. In ARST, which side is included between @ 5. Compare and Contrast How are the ASA Postulate
ZRand £8? and the SAS Postulate alike? How are they different?
2. In ANOM, NO is included between which angles? @ 6. Error Analysis Your friend asks you for help on a
geometry exercise. Below is your friend’s paper. What
Which postulate or theorem could you use to prove error did your friend make? Explain.

AABC = ADEF?

3. A D
Wc FW
B E

4, . == _ ==
A \‘\/\\—I s El_l// b @ 7. Reasoning Suppose ZE = /] and FE = GI.
c F What else must you know in order to prove

AFDE = AGHI by ASA? By AAS?

MATHEMATICAL

& L3 L3 Ll
Practice and Problem-Solving Exercises @PRACTICES

Q Practice Name two triangles that are congruent by ASA. 49 See Problem 1.
8. p 0 S x W 9 E F
B H
v A ' C G ' /
R T 1 1
@ 10. Developing Proof Complete the paragraph proof by filling in the blanks. 49 See Problem 2.
Given: ZLKM = /JKM, K

Prove: ALKM = AJKM ! M J

Proof: /LKM = /JKM and
/LMK = /JMK are given. KM = KM by the
a. ? Property of Congruence. So, ALKM = AJKM by b. ?

11. Given: /BAC = /DAC, B 12. Given: QR =TS, Q R
Proof AC L BD A c Proof @ ” TS
Prove: AABC = ANADC Prove: AQRT = ATSQ
D
S T
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@ Apply

@ 13. Developing Proof Complete the two-column proof by filling in the blanks.

Given: /N = /S,

line ¢ bisects TR at Q

Prove: ANQT = ASQR

Statements
1) /«N= /S
2) LNQT = /SQR
3) Line ¢ bisects TR at Q.
4) c. *
5) ANQT = ASQR

14. Given: 2V = /1Y,

Proof —

oo WZ bisects £ VWY
Prove: AVIWWZ = AYWZ

AN

vV 7 Y

Determine whether the triangles must be congruent. If so, name the postulate

N { R

Q
T S

Reasons
1) Given
2) a. *
3) b.
4) Definition of bisect
5) d. %

15. Given: PQ L QS, RS 1 SQ,
Proof —
oo T is the midpoint of PR
Prove: APQT = ARST

P

or theorem that justifies your answer. If not, explain.

16. m

N

0]

P N

19. Given: /N = /P, MO = QO

Proof Prove: AMON = AQOP
M
N
0
P
Q

17. T 18. v
U
R
3
z Y

20. Given: /FJG = /HGJ, FG || JH

Proof

Prove: AFGJ] = AHJG
F G
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(® 21. Think About a Plan While helping your family clean out

the attic, you find the piece of paper shown at the right. Mark a line on the ground from
The paper contains clues to locate a time capsule buried the ock tree to the maple tree.
in your backyard. The maple tree is due east of the oak From the ock tree, walk a/ong
tree in your backyard. Will the clues always lead you to a path that forms a 720° an 3‘/6

the correct spot? Explain.
¢ How can you use a diagram to help you?

e What type of geometric figure do the paths and the
marked line form? From the maple tree, walk along

e How does the position of the marked line relate to the a path that forms a 40" angle
positions of the angles? with the marked line. The time
capsule is buried where the
paths meet.

with the marked line, keeping
the maple tree to your right.

22. Constructions Use a straightedge to draw a triangle. Label
it AJKL. Construct AMNP = AJKL so that the triangles are
congruent by ASA.

@ 23. Reasoning Can you prove that the triangles at the right are congruent? Justify your
answer.

@ 24. Writing Anita says that you can rewrite any proof that uses the AAS Theorem as a
proof that uses the ASA Postulate. Do you agree with Anita? Explain.

25. Given: AE || BD, AE = BD, 26. Given: /1 = /2,and
Proof LE=/D Proof DH bisects / BDF.
Prove: AAEB = ABDC Prove: ABDH = AFDH

E D D
M / é H : N
A B C B F
@ 27. Draw a Diagram Draw two noncongruent triangles that have two pairs of
congruent angles and one pair of congruent sides.

28. Given: AB || DC,AD | BC A B
Proof Prove: AABC = ACDA E

D C

@ Challenge  29. Given AD || BC and AB || DC, name as many pairs of congruent B C
" triangles as you can.

30. Constructions In ARST at the right, R
RS=5,RT=9,and mZT = 30. Show A D
that there is no SSA congruence rule by 9
constructing AUVW with UV = RS, 5
UW=RT,and m/ W= m/T, but with
AUVW % ARST. s T
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31. Probability Below are six statements about the triangles at the right. A

LA= /X /B= /Y /C=/7 &
C

AB = XY AC=XZ BC=YZ X B
There are 20 ways to choose a group of three statements from these six.
What is the probability that three statements chosen at random from the
six will guarantee that the triangles are congruent? vy V4
. A\
Standardized Test Prep
\ SAT/ACT 32. Suppose RT = ND and /R = / N. What additional information do you need to
prove that ART] = ANDF by ASA?
A LT= /D (B> /L]=/LF O L]J= 4D (D> £LT=LF

33. You plan to make a 2 ft-by-3 ft rectangular poster of class trip photos. Each photo is
a4 in.-by-6 in. rectangle. If the photos do not overlap, what is the greatest number
of photos you can fit on your poster?

o4 G 24 CHD> 32 1D 36

34. Which of the following figures is a concave polygon?

Short 35. Write the converse of the true conditional statement below. Then determine

Response whether the converse is true or false.
If you are less than 18 years old, then you are too young to vote in the United States.
o e
$C:
3 MATHEMATICAL
&  Apply What You’ve Learned @ PRACTICES

MP 3
Look back at the information given on page 217 about how Jamal located
the points in the diagram. In the Apply What You've Learned in Lesson 4-1,
you copied the diagram, labeled it with the given information, and identified
congruent sides and angles.

a. Look at the diagram you labeled. Which congruence postulate or theorem
can you use to prove the two triangles are congruent?

b. Write a proof that the two triangles are congruent using only the information that
you already have.
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