
USING CONGRUENT TRIANGLES (5.7) 
 
SAS, SSS, AAS, ASA, HL Triangle Congruence Theorems 
__________________________________________________________________________________ 
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PROOF In Exercises 17 and 18, prove that the triangles 
are congruent using the ASA Congruence Theorem 
(Theorem 5.10). (See Example 2.)

17. Given  M is the midpoint of  — NL  . 
 — NL   ⊥  — NQ  ,   — NL   ⊥  — MP  ,  — QM   "  — PL  

  Prove △ NQM ≅  △ MPL

N M

Q

L

P

 18. Given  — AJ   ≅   — KC  , ∠BJK ≅  ∠BKJ, ∠A ≅  ∠C

  Prove △ ABK ≅  △ CBJ

B

KJA C

PROOF In Exercises 19 and 20, prove that the triangles 
are congruent using the AAS Congruence Theorem 
(Theorem 5.11). (See Example 3.)

19. Given  — VW   ≅   — UW  , ∠X ≅  ∠Z

  Prove △ XWV ≅  △ ZWU

Z X
Y

U

W

V

 20. Given ∠NKM ≅  ∠LMK, ∠L ≅  ∠N

  Prove △ NMK ≅  △ LKM

MK

L N

PROOF In Exercises 21–23, write a paragraph proof for 
the theorem about right triangles. 

 21. Hypotenuse-Angle (HA) Congruence Theorem 
If an angle and the hypotenuse of a right triangle are 
congruent to an angle and the hypotenuse of a second 
right triangle, then the triangles are congruent.

22. Leg-Leg (LL) Congruence Theorem If the legs of 
a right triangle are congruent to the legs of a second 
right triangle, then the triangles are congruent.

23. Angle-Leg (AL) Congruence Theorem If an angle 
and a leg of a right triangle are congruent to an angle 
and a leg of a second right triangle, then the triangles 
are congruent.

 24. REASONING What additional information do 
you need to prove △ JKL ≅  △ MNL by the ASA 
Congruence Theorem (Theorem 5.10)?

○A  — KM   ≅   — KJ   M

J

H

K

N

L○B  — KH   ≅   — NH  

○C ∠M ≅  ∠J

○D ∠LKJ ≅  ∠LNM

 25. MATHEMATICAL CONNECTIONS This toy 
contains △ ABC and △ DBC. Can you conclude that 
△ ABC ≅  △ DBC from the given angle measures? 
Explain.

C

A
B

D

  m∠ABC =  (8x — 32)°

  m∠DBC =  (4y — 24)°

  m∠BCA =  (5x +  10)°

  m∠BCD =  (3y +  2)°

  m∠CAB =  (2x — 8)°

  m∠CDB =  (y −  6)°

 26. REASONING Which of the following congruence 
statements are true? Select all that apply.

○A  — TU   ≅   — UV   

S

W

VT U

X

○B △ STV ≅  △ XVW

○C △ TVS ≅  △ VWU

○D △ VST ≅  △ VUW

 27. PROVING A THEOREM Prove the Converse of the 
Base Angles Theorem (Theorem 5.7). (Hint: Draw 
an auxiliary line inside the triangle.)

 28. MAKING AN ARGUMENT Your friend claims to 
be able to rewrite any proof that uses the AAS 
Congruence Theorem (Thm. 5.11) as a proof that 
uses the ASA Congruence Theorem (Thm. 5.10). 
Is this possible? Explain your reasoning.
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ANSWERS
 17–20. See Additional Answers.
21. You are given two right triangles, 

so the triangles have congruent 
right angles by the Right Angles 
Congruence Theorem (Thm. 2.3). 
Because another pair of angles and 
a pair of corresponding nonincluded 
sides (the hypotenuses) are 
congruent, the triangles are congruent 
by the AAS Congruence Theorem 
(Thm. 5.11).

22. You are given two right triangles, 
so the triangles have congruent 
right angles by the Right Angles 
Congruence Theorem (Thm. 2.3). 
Because both pairs of legs are 
congruent, and the congruent right 
angles are the included angles, the 
triangles are congruent by the SAS 
Congruence Theorem (Thm. 5.5)

23. You are given two right triangles, 
so the triangles have congruent 
right angles by the Right Angles 
Congruence Theorem (Thm. 2.3). 
There is also another pair of 
congruent corresponding angles and 
a pair of congruent corresponding 
sides. If the pair of congruent 
sides is the included side, then 
the triangles are congruent by the 
ASA Congruence Theorem (Thm. 
5.10). If the pair of congruent sides 
is a nonincluded pair, then the 
triangles are congruent by the AAS 
Congruence Theorem (Thm. 5.11).

24. D
25. yes; When x =  14 and y =  26, 

m∠ABC =  m∠DBC =  m∠BCA 
=  m∠BCD =  80° and m∠CAB =  
m∠CDB =  20°. This satisfi es the 
Triangle Sum Theorem (Thm. 5.1) for 
both triangles. Because  — CB   ≅   — CB   by 
the Refl exive Property of Congruence 
(Thm. 2.1), you can conclude that 
△ ABC ≅  △ DBC by the ASA 
Congruence Theorem (Thm. 5.10)
or the AAS Congruence Theorem 
(Thm. 5.11).

 26. C
 27.  See Additional Answers.

28. yes; When two triangles are congruent by 
the AAS Congruence Theorem (Thm. 5.11), 
their third angles are congruent by the Third 
Angles Theorem (Thm. 5.4), so the ASA 
Congruence Theorem (Thm. 5.10) will 
also apply.
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ANSWERS
 17–20. See Additional Answers.
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right angles by the Right Angles 
Congruence Theorem (Thm. 2.3). 
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a pair of corresponding nonincluded 
sides (the hypotenuses) are 
congruent, the triangles are congruent 
by the AAS Congruence Theorem 
(Thm. 5.11).
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sides is the included side, then 
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their third angles are congruent by the Third 
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In Exercises 25–28, use the given coordinates to 
determine whether △ABC ≅ △DEF.

 25. A(−2, −2), B(4, −2), C(4, 6), D(5, 7), E(5, 1), F(13, 1)

26. A(−2, 1), B(3, −3), C(7, 5), D(3, 6), E(8, 2), F(10, 11)

27. A(0, 0), B(6, 5), C(9, 0), D(0, −1), E(6, −6), F(9, −1)

28. A(−5, 7), B(−5, 2), C(0, 2), D(0, 6), E(0, 1), F(4, 1)

29. CRITICAL THINKING You notice two triangles in 
the tile fl oor of a hotel lobby. You want to determine 
whether the triangles are congruent, but you only 
have a piece of string. Can you determine whether 
the triangles are congruent? Explain.

30. HOW DO YOU SEE IT? There are several theorems 
you can use to show that the triangles in the 
“square” pattern are congruent. Name two of them.

31. MAKING AN ARGUMENT Your cousin says that 
△JKL is congruent to △LMJ by the SSS Congruence 
Theorem (Thm. 5.8). Your friend says that △JKL is 
congruent to △LMJ by the HL Congruence Theorem 
(Thm. 5.9). Who is correct? Explain your reasoning.

K

LM

J

32. THOUGHT PROVOKING The postulates and 
theorems in this book represent Euclidean geometry. 
In spherical geometry, all points are points on the 
surface of a sphere. A line is a circle on the sphere 
whose diameter is equal to the diameter of the 
sphere. In spherical geometry, do you think that two 
triangles are congruent if their corresponding sides 
are congruent? Justify your answer.

USING TOOLS In Exercises 33 and 34, use the given 
information to sketch △LMN and △STU. Mark the 
triangles with the given information.

33. — LM   ⊥  — MN  ,   — ST   ⊥  — TU  ,   — LM   ≅  — NM   ≅  — UT   ≅  — ST   

34. — LM   ⊥  — MN  ,   — ST   ⊥  — TU  ,   — LM   ≅  — ST  ,   — LN   ≅  — SU  

35. CRITICAL THINKING The diagram shows the light 
created by two spotlights. Both spotlights are the 
same distance from the stage.

A CD G F

EB

 a. Show that △ABD ≅ △CBD. State which theorem 
or postulate you used and explain your reasoning.

 b. Are all four right triangles shown in the diagram 
congruent? Explain your reasoning.

 36. MATHEMATICAL CONNECTIONS Find all values of x 
that make the triangles congruent. Explain.

A
B

D
C 3x +  10

4x +  3
5x

5x − 2

Maintaining Mathematical ProficiencyMaintaining Mathematical Proficiency
Use the congruent triangles. (Section 5.2)

 37. Name the segment in △DEF that is congruent to  — AC  .

 38. Name the segment in △ABC that is congruent to  — EF  .

 39. Name the angle in △DEF that is congruent to ∠B.

 40. Name the angle in △ABC that is congruent to ∠F.

Reviewing what you learned in previous grades and lessons

A

B C F E

D
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ANSWERS
 25. congruent
26. not congruent
27. congruent
28. not congruent
 29. yes; Use the string to compare the 

lengths of the corresponding sides 
of the two triangles to determine 
whether SSS Congruence Theorem 
(Thm. 5.8) applies.

 30–40. See Additional Answers.

If students need help... If students got it...

Resources by Chapter
• Practice A and Practice B
• Puzzle Time

Resources by Chapter
• Enrichment and Extension
• Cumulative Review

Student Journal 
• Practice Start the next Section

Differentiating the Lesson
Skills Review Handbook

Mini-Assessment

Decide whether the statement is true. 
Explain your reasoning.

1. △ABC ≅ △DEF 

B

C
D

E

F
A

 Yes, HL ≅ Theorem (Thm. 5.9)

2. △WXY ≅ △YZW 

Z

Y

X

W

 Yes, SSS ≅ Theorem (Thm. 5.8)

3. △ABC ≅ △FED 

A

CB

D E

F

  No, the HL ≅ Theorem (Thm. 5.9) 
applies only to right triangles, and 
the measures of ∠B and ∠E are 
not known.
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5.1–5.4 Quiz

Find the measure of the exterior angle. (Section 5.1)

 1. 

30° x°

80°
 2. y°(5x +  2)°

6x°

 3. 

Identify all pairs of congruent corresponding parts. Then write another congruence 
statement for the polygons. (Section 5.2)

 4. △ABC ≅ △DEF 5. QRST ≅ WXYZ

A

B

C

F

E

D

 

Q
R Y

Z

W
XS

T

Decide whether enough information is given to prove that the triangles are congruent using the 
SAS Congruence Theorem (Thm. 5.5). If so, write a proof. If not, explain why. (Section 5.3)

 6. △CAD, △CBD 7. △GHF, △KHJ 8. △LMP, △NMP

C D

B

A  

J

K

HF

G  

P

NL

M

Copy and complete the statement. State which theorem you used. (Section 5.4)

 9. If VW ≅ WX, then ∠___ ≅ ∠___. 10. If XZ ≅ XY, then ∠___ ≅ ∠___.

 11. If ∠ZVX ≅ ∠ZXV, then ___ ≅ ___. 12. If ∠XYZ ≅ ∠ZXY, then ___ ≅ ___.

Find the values of x  and y. (Section 5.2 and Section 5.4)

 13. △DEF ≅ △QRS 14. 

24

5x − 1

6y°

 15. In a right triangle, the measure of one acute angle is 4 times the difference of the 
measure of the other acute angle and 5. Find the measure of each acute angle in 
the triangle. (Section 5.1)

 16.  The fi gure shows a stained glass window. (Section 5.1 and Section 5.3)

a. Classify triangles 1–4 by their angles.

b. Classify triangles 4–6 by their sides.

c. Is there enough information given to prove that △7 ≅ △8? If so, label the vertices 
and write a proof. If not, determine what additional information is needed.

(12x +  26)°(15x +  34)°

29°

YZV

XW

D

E F Q

RS

29°

123°
(5y − 7) ft

(2x +  2)°

38 ft

1

2 3 4

7

5

6

8
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ANSWERS
1. 110°
2. 138°
3. 139°
4. corresponding sides:  — AB   ≅  — DE  ,

 — BC   ≅  — EF  ,   — AC   ≅  — DF  ; 
corresponding Angles: ∠A ≅ ∠D, 
∠B ≅ ∠E, ∠C ≅ ∠F; Sample 
answer: △CAB ≅ △FDE

 5. corresponding sides:  — QR   ≅  — WX  ,
 — RS   ≅  — XY  ,  — ST  ≅  — YZ ,  — QT  ≅  — WZ ; 
corresponding angles: ∠Q ≅ ∠W, 
∠R ≅ ∠X, ∠S ≅ ∠Y, ∠T ≅ ∠Z; 
Sample answer: RSTQ ≅ XYZW

 6. no; The congruent angles are not the 
included angle.

 7–8. See Additional Answers.
 9. ∠WVX, ∠WXV; Base Angles 

Theorem (Thm. 5.6)
 10. ∠XZY, ∠XYZ; Base Angles Theorem 

(Thm. 5.6)
 11.  — ZV  ,  — ZX  ; Converse of the Base Angles 

Theorem (Thm. 5.7)
 12.  — ZX  ,  — ZY  ; Converse of the Base Angles 

Theorem (Thm. 5.7)
 13. x =  13, y =  9
 14. x =  5, y =  20
 15. 22°, 68°
 16. a. right, obtuse, acute, equiangular
  b. equilateral, scalene, isosceles
  c. See Additional Answers.
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USING TRIANGLE CONGRUENCE (5.7)  To find indirect measurements 
 
Corresponding Parts of Congruent Triangles are Congruent: “CPCTC” 
 
 
GROUP WORK: 1. Draw Triangles 2. Prove Triangle Congruence   3. Why would BA = DE? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE  
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D

E

G

F

B

A
C

E

D

Using Congruent Triangles5.7

Essential QuestionEssential Question How can you use congruent triangles to make 
an indirect measurement?

 Measuring the Width of a River

Work with a partner. The fi gure 
shows how a surveyor can measure 
the width of a river by making 
measurements on only one side 
of the river.

a. Study the fi gure. Then explain 
how the surveyor can fi nd the 
width of the river.

b. Write a proof to verify that 
the method you described in 
part (a) is valid.

Given ∠A is a right angle, ∠D is a right angle,   — AC   ≅  — CD  

c. Exchange proofs with your partner and discuss the reasoning used.

 Measuring the Width of a River

Work with a partner. It was reported 
that one of Napoleon’s offi cers estimated 
the width of a river as follows. The 
offi cer stood on the bank of the river and 
lowered the visor on his cap until the 
farthest thing visible was the edge of the 
bank on the other side. He then turned 
and noted the point on his side that was 
in line with the tip of his visor and his 
eye. The offi cer then paced the distance 
to this point and concluded that distance 
was the width of the river.

a. Study the fi gure. Then explain how the offi cer concluded that the width of 
the river is EG.

b. Write a proof to verify that the conclusion the offi cer made is correct.

Given ∠DEG is a right angle, ∠DEF is a right angle, ∠EDG ≅ ∠EDF

c. Exchange proofs with your partner and discuss the reasoning used.

Communicate Your AnswerCommunicate Your Answer
 3. How can you use congruent triangles to make an indirect measurement?

 4. Why do you think the types of measurements described in Explorations 1 and 2 
are called indirect measurements?

CRITIQUING 
THE REASONING 
OF OTHERS

To be profi cient in math, 
you need to listen to or 
read the arguments of 
others, decide whether they 
make sense, and ask useful 
questions to clarify or 
improve the arguments.
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ANSWERS
 1–2. See Additional Answers.

3. By creating a triangle that is 
congruent to a triangle with an 
unknown side length or angle 
measure, you can measure the 
created triangle and use it to fi nd the 
unknown measure  indirectly.

4. You do not actually measure the 
side length or angle measure you are 
trying to fi nd. You measure the side 
length or angle measure of a triangle 
that is congruent to the one you are 
trying to fi nd.
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5.7 Lesson

Previous
congruent fi gures
corresponding parts
construction

Core VocabularyCore Vocabullarry

What You Will LearnWhat You Will Learn
 Use congruent triangles.

 Prove constructions.

Using Congruent Triangles
Congruent triangles have congruent corresponding parts. So, if you can prove that 
two triangles are congruent, then you know that their corresponding parts must be 
congruent as well.

 Using Congruent Triangles

Explain how you can use the given information to prove that the hang glider parts 
are congruent.

R

S

Q
T

2

1

Given ∠1 ≅ ∠2, ∠RTQ ≅ ∠RTS

Prove  — QT   ≅  — ST  

SOLUTION
If you can show that △QRT ≅ △SRT, then you will know that  — QT   ≅  — ST  . First, copy 
the diagram and mark the given information. Then mark the information that you can 
deduce. In this case, ∠RQT and ∠RST are supplementary to congruent angles, so
∠RQT ≅ ∠RST. Also,  — RT   ≅  — RT   by the Refl exive Property of Congruence 
(Theorem 2.1).

 Mark given information. Mark deduced information.

 

Q

R

T S
1 2  

Q

R

T S

Two angle pairs and a non-included side are congruent, so by the AAS Congruence 
Theorem (Theorem 5.11), △QRT ≅ △SRT.

 Because corresponding parts of congruent triangles are congruent,  — QT   ≅  — ST  .

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 1. Explain how you can prove that ∠A ≅ ∠C.

D

C

B

A
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MONITORING PROGRESS 
ANSWER

1. All three pairs of sides are congruent. 
So, by the SSS Congruence Theorem 
(Thm. 5.8), △ABD ≅ △CBD. 
Because corresponding parts of 
congruent triangles are congruent, 
∠A ≅ ∠C.

Differentiated Instruction

Visual
When working with overlapping 
triangles, students may find it helpful 
to redraw the figure as two separate 
figures, and then use colors to 
designate corresponding parts.

Teacher ActionsTeacher ActionsLaurie’s Notes
• Big Idea: It takes three pieces of information to prove that two triangles are congruent (SAS, 

SSS, ASA, AAS, HL). Once proven congruent, there are three additional pieces of information that 
can be deduced to be true about the two triangles. Explain to students that in this lesson they 
will prove triangles congruent. Any corresponding parts that were not used in the proof can now 
be deduced to be congruent.

• Discuss Example 1. Have partners work together to write the proof.

Extra Example 1
Use the diagram in Example 1. Explain 
how using this new given information 
would change the proof in Example 1. 
Given ∠QRT ≅ ∠SRT, ∠RTQ ≅ ∠RTS
Prove   — QT   ≅   — ST  
Instead of the AAS ≅ Thm. (5.11), the 
proof would use the ASA ≅ Thm. (5.10) to 
prove the triangles congruent.
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Exercises5.7

In Exercises 3–8, explain how to prove that the 
statement is true. (See Example 1.)

 3. ∠A ≅ ∠D 4. ∠Q ≅ ∠T

A D

C

B

   T

S
Q

R

P

 5. — JM   ≅  — LM   6. — AC   ≅  — DB  

K

M LJ   

BA

C D

 7. — GK   ≅  — HJ   8.  — QW   ≅  — VT  

 

KHGJ

N
M

L    

T

U

WV

Q
S

R

In Exercises 9–12, write a plan to prove that ∠1 ≅ ∠2. 
(See Example 3.)

 9. 10. 

HK

F G

J
1 2

    A B C D

E

21

 11. 12. 

QP

RS

T

2

1
   BA C

DEF
21

In Exercises 13 and 14, write a proof to verify that the 
construction is valid. (See Example 4.)

13. Line perpendicular 
to a line through a 
point not on the line

Plan for Proof  Show that △APQ ≅ △BPQ by the 
SSS Congruence Theorem (Theorem 5.8). Then show 
that △APM ≅ △BPM using the SAS Congruence 
Theorem (Theorem 5.5). Use corresponding parts of 
congruent triangles to show that ∠AMP and ∠BMP 
are right angles.

 14. Line perpendicular 
to a line through a 
point on the line

  Plan for Proof Show that △APQ ≅ △BPQ by 
the SSS Congruence Theorem (Theorem 5.8). Use 
corresponding parts of congruent triangles to show 
that ∠QPA and ∠QPB are right angles.

In Exercises 15 and 16, use the information given in the 
diagram to write a proof.

 15. Prove   — FL   ≅  — HN    F H

NL

M

KJ

G 

Monitoring Progress and Modeling with MathematicsMonitoring Progress and Modeling with Mathematics

 1. COMPLETE THE SENTENCE ______________ parts of congruent triangles are congruent.

 2.  WRITING Describe a situation in which you might choose to use indirect measurement with 
congruent triangles to fi nd a measure rather than measuring directly.

Vocabulary and Core Concept CheckVocabulary and Core Concept Check

P

BA

Q

M

P
BA

Q

Dynamic Solutions available at BigIdeasMath.com
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ANSWERS
1. Corresponding
2. Sample answer: You might use 

indirect measurement to fi nd the 
height of a cave opening on the side 
of a cliff.

 3. All three pairs of sides are congruent. 
So, by the SSS Congruence Theorem 
(Thm. 5.8), △ABC ≅ △DBC. 
Because corresponding parts of 
congruent triangles are congruent, 
∠A ≅ ∠D.

 4. Two pairs of sides and the pair of 
included angles are congruent. So, by 
the SAS Congruence Theorem (Thm. 
5.5), △QPR ≅ △TPS. Because 
corresponding parts of congruent 
triangles are congruent, ∠Q ≅ ∠T. 

5. The hypotenuses and one pair of legs 
of two right triangles are congruent. 
So, by the HL Congruence Theorem 
(Thm. 5.9), △JMK ≅ △LMK. 
Because corresponding parts of 
congruent triangles are congruent,  
 — JM   ≅  — LM  . 

 6. ∠BAD ≅ ∠CDA by the Alternate 
Interior Angles Theorem (Thm. 3.2). 
From the diagram, ∠B ≅ ∠C.  — AD   
≅  — AD   by the Refl exive Property of 
Congruence (Thm. 2.1). So, by the 
AAS Congruence Theorem (Thm. 
5.11), △ACD ≅ △DBA. Because 
corresponding parts of congruent 
triangles are congruent,   — AC   ≅  — DB  .

 7. From the diagram, ∠JHN ≅ ∠KGL, 
∠N ≅ ∠L, and  — JN   ≅  — KL  . So, by the 
AAS Congruence Theorem (Thm. 
5.11), △JNH ≅ △KLG. Because 
corresponding parts of congruent 
triangles are congruent,  — GK   ≅  — HJ  .

Assignment Guide and 
Homework Check

ASSIGNMENT

Basic: 1, 2, 3–17 odd, 18, 21, 24, 25
Average: 1, 2, 6–18 even, 21, 22,
24, 25
Advanced: 1, 2, 6–20 even, 21–25

HOMEWORK CHECK

Basic: 3, 11, 13, 15, 18
Average: 6, 10, 14, 16, 18
Advanced: 10, 14, 16, 18, 22

8. From the diagram, ∠Q ≅∠W ≅ ∠RVT 
≅ ∠T and  — VW   ≅  — RT  . So, by the AAS 
Congruence Theorem (Thm. 5.11), 
△QVW ≅ △VRT. Because corresponding 
parts of congruent triangles are congruent,  — QW   ≅  — VT  .

9. Use the AAS Congruence Theorem (Thm. 
5.11) to prove that △FHG ≅ △GKF. 
Then, state that ∠FGK ≅ ∠GFH. Use the 
Congruent Complements Theorem (Thm. 
2.5) to prove that ∠1 ≅ ∠2.

10. Use the AAS Congruence Theorem (Thm. 
5.11) to prove that △ABE ≅ △DCE. Then, 

state that   — BE   ≅  — CE   because corresponding 
parts of congruent triangles are congruent. 
Use the Base Angles Theorem (Thm. 5.6) to 
prove that ∠1 ≅ ∠2.

 11. Use the ASA Congruence Theorem (Thm. 
5.10) to prove that △STR ≅ △QTP. Then, 
state that   — PT   ≅  — RT   because corresponding 
parts of congruent triangles are congruent. 
Use the SAS Congruence Theorem (Thm. 
5.5) to prove that △STP ≅ △QTR. So, 
∠1 ≅ ∠2.

  12–15.  See Additional Answers.
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5.8:  USING COORDINATE PROOF 

Distance Formula:   Midpoint Formula:  
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D = (x2 − x1)
2 + (y2 − y1)

2 M = x1 + x2
2

, y1 + y2
2

⎛
⎝⎜

⎞
⎠⎟

294 Chapter 5
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Coordinate Proofs (pp. 283–288)5.8

Write a coordinate proof.

Given Coordinates of vertices of △ODB and △BDC

Prove △ODB ≅ △BDC

Segments  — OD   and  — BD   have the same length.

OD =  √
——

  ( j − 0)2 + ( j − 0)2   =  √
—

 j2 + j2   =  √
—

 2j2   = j √
—

 2  

BD =  √
——

  ( j − 2j)2 + ( j − 0)2   =  √
—

 (−j)2 + j2   =  √
—

 2j2   = j √
—

 2  

Segments  — DB   and  — DC   have the same length.

DB = BD = j √
—

 2  

DC =  √
——

  (2j − j)2 + (2j − j)2   =  √
—

 j2 + j2   =  √
—

 2j2   = j √
—

 2  

Segments  — OB   and  — BC   have the same length.

OB =  ∣ 2j − 0 ∣  = 2j

BC =  ∣ 2j − 0 ∣  = 2j

  So, you can apply the SSS Congruence Theorem (Theorem 5.8) to conclude that 
△ODB ≅ △BDC.

 23. Write a coordinate proof.

Given Coordinates of vertices of quadrilateral OPQR

Prove △OPQ ≅ △QRO

x

y

R(0, j)

P(h, k)

Q(h, k + j)

O(0, 0)

 24. Place an isosceles triangle in a coordinate plane in a way that is convenient 
for fi nding side lengths. Assign coordinates to each vertex.

 25. A rectangle has vertices (0, 0), (2k, 0), and (0, k). Find the fourth vertex.

x

y

B(2j, 0)

D( j, j)

C(2j, 2j)

O(0, 0)
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ANSWERS
23. Using the Distance Formula, 

OP =  √
—

 h 2 + k2  , QR =  √
—

 h 2 + k2  , 
OR = j, and QP = j. So,   — OP   ≅  — QR   
and  — OR   ≅   — QP  . Also, by the Refl exive 
Property of Congruence (Thm. 2.1), 
 — QO   ≅  — QO  . So, you can apply the SSS 
Congruence Theorem (Thm. 5.8) to 
conclude that △OPQ ≅ △QRO.

 24. 

x

y

C(p, 0)

B(0, k)

A(−p, 0)

 25. (2k, k)
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Writing Coordinate Proofs

 Writing a Coordinate Proof

Write a coordinate proof. 

x

y

V(h, 0)

T(m, k) U(m + h, k)

O(0, 0)

Given  Coordinates of vertices of 
quadrilateral OTUV

Prove △OTU ≅ △UVO

SOLUTION

Segments  — OV   and  — UT   have the same length.

 OV =  ∣ h  −  0 ∣  = h

 UT =  ∣ (m + h ) −  m ∣  = h

Horizontal segments  — UT   and  — OV   each have a slope of 0, which implies that they are 
parallel. Segment  — OU   intersects  — UT   and  — OV   to form congruent alternate interior angles, 
∠TUO and ∠VOU. By the Refl exive Property of Congruence (Theorem 2.1), 
 — OU   ≅  — OU  .

  So, you can apply the SAS Congruence Theorem (Theorem 5.5) to conclude that 
△OTU ≅ △UVO.

 Writing a Coordinate Proof

You buy a tall, three-legged plant stand. When 
you place a plant on the stand, the stand appears 
to be unstable under the weight of the plant. The 
diagram at the right shows a coordinate plane 
superimposed on one pair of the plant stand’s legs. 
The legs are extended to form △OBC. Prove that 
△OBC is a scalene triangle. Explain why the plant 
stand may be unstable.

SOLUTION
First, fi nd the side lengths of △OBC.

 OB =  √
——

  (48 −  0)2 + (12 −  0)2   =  √
—

 2448   ≈ 49.5

 BC =  √
——

  (18 −  12)2 + (0 −  48)2   =  √
—

 2340   ≈ 48.4

 OC =  ∣ 18 −  0 ∣  = 18

  Because △OBC has no congruent sides, △OBC is a scalene triangle by defi nition. 
The plant stand may be unstable because  — OB   is longer than  — BC  , so the plant stand 
is leaning to the right.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 5. Write a coordinate proof. 

x

y

M(2h, 0)

N(h, h)

P(0, 2h)

O(0, 0)

Given  Coordinates of vertices 
of △NPO and △NMO

Prove △NPO ≅ △NMO 

x

y

12

24

12O(0, 0) C(18, 0)

B(12, 48)

36

48
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Extra Example 4
Write a coordinate proof.
Use the diagram and the given information 
in Example 4. Prove that ∠TOU ≅ ∠VUO.

The slope of   — TO   is   k −  0 — 
m −  0

   =   k — 
m

  . The slope 

of   — UV   is   k −  0 — 
(m + h) −  h

   =   k — m  . So,  — TO   '  — UV  . 

By the Alternate Interior Angles Theorem
(Thm. 3.2), ∠TOU ≅ ∠VUO.

Extra Example 5
As part of a graphic design, you draw a 
rectangle and then connect the midpoints 
of the sides. Prove that the quadrilateral 
MNPQ formed has four congruent sides.

x

y

R(0, 0)

M

N

P

Q T(2 b, 0)

E(0, 2 a) C(2 b, 2 a)

The coordinates of the midpoints are
M(0, a), N(b, 2a), P(2b, a), and Q(b, 0). The 
lengths of   — MN,    — NP,    — PQ  , and   — QM   are

 √
——

  (b −  0)2 + (2a − a)2,  

 √
——

  (2b −  b)2 + (a −  2a)2,  

 √
——

  (2b −  b)2 + (a −  0)2,   and

 √
——

  (b −  0)2  + (0 −  a)2  . Each expression 

simplifies to  √
—

 b2 + a2  , so the four 
segments are congruent.

Teacher ActionsTeacher ActionsLaurie’s Notes
• In Example 4, help students make sense of the coordinates for vertex U.

 “How can you show that two segments are parallel?” Students may say they need alternate 
interior angles congruent or show that the line segments have the same slope.

• Think-Pair-Share: Have students try Example 5 independently before discussing as a class.

ClosureClosure
• Response Logs: Select from “I figured these out because …” or “I am feeling good about …” 

or “When I am writing a proof ….”

MONITORING PROGRESS 
ANSWER
 5. Using the Distance Formula, 

PN = h  √
—

 2  , MN = h  √
—

 2  , 
PO = 2h , and MO = 2h . So,  
 — PN   ≅  — MN   and   — PO   ≅  — MO  ,
and by the Refl exive Property of 
Congruence (Thm. 2.1),
 — ON   ≅  — ON  . So, you can apply the SSS 
Congruence Theorem (Thm. 5.8) to 
conclude that △NPO ≅ △NMO.
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