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5.5 Proving Geometric Relationships 
For use with Exploration 5.5 

Name _________________________________________________________  Date __________  

Essential Question How can you use a flowchart to prove a 
mathematical statement? 

 

Work with a partner. Match each reason with the correct step in the flowchart.  

 Given  AC AB AB= +  

 Prove  AB BC=  

 

 ________________ 

 

 ________________ _____________________  _____________________ 

 A. Segment Addition Postulate B. Given 

 C. Transitive Property of Equality D. Subtraction Property of Equality  

  

1 EXPLORATION: Matching Reasons in a Flowchart Proof 

CA B
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5.5 Proving Geometric Relationships (continued) 

Name _________________________________________________________  Date _________  

 
 

Work with a partner. Match each reason with the correct step in the flowchart.  

 Given  1 3m m∠ = ∠  

 Prove  m EBA m CBD∠ = ∠  

 

 ____________ 

  

  _____________________   _____________________  _____________________ 

   

  ____________________ _________________ 

 A. Angle Addition Postulate B. Transitive Property of Equality 

 C. Substitution Property of Equality D. Angle Addition Postulate  

 E. Given F. Commutative Property of Addition 

 
 
 

Communicate Your Answer 
3. How can you use a flowchart to prove a mathematical statement? 

 

4. Compare the flowchart proofs above with the two-column proofs in the Section 9.4 
Explorations. Explain the advantages and disadvantages of each.  

 

  

2 EXPLORATION: Matching Reasons in a Flowchart Proof 

 

  1 2m EBA m m∠ = ∠ + ∠  

C A

B

2 31

DE
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5.5 For use after Lesson 5.5 

Name _________________________________________________________  Date __________  

In your own words, write the meaning of each vocabulary term. 

flowchart proof, or flow proof 

 

paragraph proof 

 

 

Theorems and Postulates 
Right Angles Congruence Theorem 
All right angles are congruent. 

Notes: 
 

 

 

 

 

 

Congruent Supplements Theorem 
If two angles are supplementary to the same angle (or to congruent angles), then they are congruent.  

If 1 and 2∠ ∠  are supplementary and 3 and 2∠ ∠  are supplementary,  
then 1 3.∠ ≅ ∠  

Notes: 
 

 

 

 

21
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5.5 For use after Lesson 5.5 

Name _________________________________________________________  Date __________  

In your own words, write the meaning of each vocabulary term. 

flowchart proof, or flow proof 

 

paragraph proof 

 

 

Theorems and Postulates 
Right Angles Congruence Theorem 
All right angles are congruent. 

Notes: 
 

 

 

 

 

 

Congruent Supplements Theorem 
If two angles are supplementary to the same angle (or to congruent angles), then they are congruent.  

If 1 and 2∠ ∠  are supplementary and 3 and 2∠ ∠  are supplementary,  
then 1 3.∠ ≅ ∠  

Notes: 
 

 

 

 

21

3
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5.5 Notetaking with Vocabulary 
For use after Lesson 5.5 

Name _________________________________________________________  Date __________  

In your own words, write the meaning of each vocabulary term. 

flowchart proof, or flow proof 

 

paragraph proof 

 

 

Theorems and Postulates 
Right Angles Congruence Theorem 
All right angles are congruent. 

Notes: 
 

 

 

 

 

 

Congruent Supplements Theorem 
If two angles are supplementary to the same angle (or to congruent angles), then they are congruent.  

If 1 and 2∠ ∠  are supplementary and 3 and 2∠ ∠  are supplementary,  
then 1 3.∠ ≅ ∠  

Notes: 
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5.5 Notetaking with Vocabulary 
For use after Lesson 5.5 

Name _________________________________________________________  Date __________  

In your own words, write the meaning of each vocabulary term. 

flowchart proof, or flow proof 

 

paragraph proof 

 

 

Theorems and Postulates 
Right Angles Congruence Theorem 
All right angles are congruent. 

Notes: 
 

 

 

 

 

 

Congruent Supplements Theorem 
If two angles are supplementary to the same angle (or to congruent angles), then they are congruent.  

If 1 and 2∠ ∠  are supplementary and 3 and 2∠ ∠  are supplementary,  
then 1 3.∠ ≅ ∠  

Notes: 
 

 

 

 

21
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2.4 Notetaking with Vocabulary (continued)Notetaking with Vocabulary (continued)5.5 

Name _________________________________________________________  Date _________  

Congruent Complements Theorem 
If two angles are complementary to the same angle (or to congruent  
angles), then they are congruent.  

If 4 and 5∠ ∠  are complementary and 6 and 5∠ ∠  are complementary,  
then 4 6.∠ ≅ ∠  

Notes: 
 

 

 

 

Linear Pair Postulate 
If two angles form a linear pair, then they are supplementary. 

1 and 2∠ ∠  form a linear pair, so 1 and 2∠ ∠  are supplementary  
and 1 2 180 .m m∠ + ∠ = °  

Notes: 
 

 

 

 

Vertical Angles Congruence Theorem 
Vertical angles are congruent. 

Notes: 
 

 

 

 

5
4 6

21

2

4
1 3

1 3, 2 4∠ ≅ ∠ ∠ ≅ ∠  
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2.4 Notetaking with Vocabulary (continued)Notetaking with Vocabulary (continued)5.5 

Name _________________________________________________________  Date _________  

Congruent Complements Theorem 
If two angles are complementary to the same angle (or to congruent  
angles), then they are congruent.  

If 4 and 5∠ ∠  are complementary and 6 and 5∠ ∠  are complementary,  
then 4 6.∠ ≅ ∠  

Notes: 
 

 

 

 

Linear Pair Postulate 
If two angles form a linear pair, then they are supplementary. 

1 and 2∠ ∠  form a linear pair, so 1 and 2∠ ∠  are supplementary  
and 1 2 180 .m m∠ + ∠ = °  

Notes: 
 

 

 

 

Vertical Angles Congruence Theorem 
Vertical angles are congruent. 

Notes: 
 

 

 

 

5
4 6

21

2

4
1 3

1 3, 2 4∠ ≅ ∠ ∠ ≅ ∠  
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2.4 Notetaking with Vocabulary (continued)Notetaking with Vocabulary (continued)5.5 

Name _________________________________________________________  Date _________  

Congruent Complements Theorem 
If two angles are complementary to the same angle (or to congruent  
angles), then they are congruent.  

If 4 and 5∠ ∠  are complementary and 6 and 5∠ ∠  are complementary,  
then 4 6.∠ ≅ ∠  

Notes: 
 

 

 

 

Linear Pair Postulate 
If two angles form a linear pair, then they are supplementary. 

1 and 2∠ ∠  form a linear pair, so 1 and 2∠ ∠  are supplementary  
and 1 2 180 .m m∠ + ∠ = °  

Notes: 
 

 

 

 

Vertical Angles Congruence Theorem 
Vertical angles are congruent. 

Notes: 
 

 

 

 

5
4 6

21

2

4
1 3

1 3, 2 4∠ ≅ ∠ ∠ ≅ ∠  

173

Practice 



174
Copyright © Big Ideas Learning, LLC
All rights reserved.

2.4  5.5 

Name _________________________________________________________  Date _________  

Congruent Complements Theorem 
If two angles are complementary to the same angle (or to congruent  
angles), then they are congruent.  

If 4 and 5∠ ∠

 are complementary,  

then 4 6.∠ ≅ ∠  

Notes: 
 

 

 

 

Linear Pair Postulate 

1 and 2∠ ∠  form a linear pair, so 1 and 2∠ ∠
and 1 2 180 .m m∠ + ∠ = °  

Notes: 
 

 

 

 

Vertical Angles Congruence Theorem 
Vertical angles are congruent. 

Notes: 
 

 

 

 

2

4
1 3

1 3, 2 4∠ ≅ ∠ ∠ ≅ ∠  
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2.4  5.5 

Name _________________________________________________________  Date _________  

Congruent Complements Theorem 
If two angles are complementary to the same angle (or to congruent  
angles), then they are congruent.  

If 4 and 5∠ ∠

 are complementary,  

then 4 6.∠ ≅ ∠  

Notes: 
 

 

 

 

Linear Pair Postulate 

1 and 2∠ ∠  form a linear pair, so 1 and 2∠ ∠
and 1 2 180 .m m∠ + ∠ = °  

Notes: 
 

 

 

 

Vertical Angles Congruence Theorem 
Vertical angles are congruent. 

Notes: 
 

 

 

 

2

4
1 3

1 3, 2 4∠ ≅ ∠ ∠ ≅ ∠  

Worked-Out Examples

Example #1

Copy and complete the two-column proof. Then write a flowchart proof.
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Chapter 9

 14.  2(5x − 5) = 6x + 50 Given

  10x − 10 = 6x + 50 Distributive Property

  10x − 10 − 6x = 6x + 50 − 6x  Subtraction Property 
of Equality

  4x − 10 = 50 Simplify.

  4x − 10 + 10 = 50 + 10  Addition Property 
of Equality

  4x = 60 Simplify.

    4x — 
4

   =   60 — 
4

   Division Property of Equality

  x = 15 Simplify.

  5y + 5 = 7y − 9 Given

  5y + 5 − 7y = 7y − 9 − 7y  Subtraction Property 
of Equality

  −2y + 5 = −9 

  −2y + 5 − 5 = −9 − 5  

  −2y = −14 

    −2x — 
−2

   =   −14 — 
−2

   

  y = 7 

 15. 

  (13x + 45)° = (19x + 3)°
  −6x + 45 = 3

  −6x = −42

  x = 7

 16. 
measures should be equal to 180°.

  (13x + 45)° + (12x − 40)° =
   25x + 5 = 180

   25x = 175

     25x — 
25

   =   175 — 
25

  

   x = 7

 17. Given ∠1 ≅ ∠3 
1

2
3

4

  Prove ∠2 ≅ ∠4

 

Given

∠1 ≅ ∠3 ∠2 ≅ ∠3

∠2 ≅ ∠4

  

Vertical Angles Congruence
Theorem

∠1 ≅ ∠2, ∠3 ≅ ∠4

Transitive Property of
Angle Congruence

Transitive Property of
Angle Congruence

  Two-column proof: 

STATEMENTS REASONS

1. ∠1 ≅ ∠3 1. Given

2. ∠1 ≅ ∠2, ∠3 ≅ ∠4 Theorem

3. ∠2 ≅ ∠3
3.  Transitive Property of Angle 

Congruence

4. ∠2 ≅ ∠4 
4.  Transitive Property of Angle 

Congruence

 18. Given  ∠ABD is a right angle.  

E

D

C
A∠CBE is a right angle.

  Prove ∠ABC ≅ ∠DBE

  

   

STATEMENTS REASONS

1.  ∠ABD

 is a right angle.

∠CBE is a right angle.
1. Given

2.  ∠ABC and ∠CBD are
complementary.

2.  Defi nition of 
complementary angles

3.  ∠DBE and ∠CBD are
complementary.

3.   Defi nition of 
complementary angles

4. ∠ABC ≅ ∠DBE 4.
Theorem

  Flowchart proof:

  

Given

∠ABD is a right angle

Given

∠CBE is a right angle

∠ABC ≅ ∠DBE

 
∠ABC and ∠CBD
are complementary.

Definition of
complementary angles

∠DBE and ∠CBD
are complementary.

Definition of
complementary angles

Congruent Complements
Theorem
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Chapter 9

 14.  2(5x − 5) = 6x + 50 Given

  10x − 10 = 6x + 50 Distributive Property

  10x − 10 − 6x = 6x + 50 − 6x  Subtraction Property 
of Equality

  4x − 10 = 50 Simplify.

  4x − 10 + 10 = 50 + 10  Addition Property 
of Equality

  4x = 60 Simplify.

    4x — 
4

   =   60 — 
4
   Division Property of Equality

  x = 15 Simplify.

  5y + 5 = 7y − 9 Given

  5y + 5 − 7y = 7y − 9 − 7y  Subtraction Property 
of Equality

  −2y + 5 = −9 Simplify.

  −2y + 5 − 5 = −9 − 5  Subtraction Property 
of Equality

  −2y = −14 Simplify.

    −2x — 
−2

   =   −14 — 
−2

   Division Property of Equality

  y = 7 Simplify.

 15.  The expressions should have been set equal to each other 

  (13x + 45)° = (19x + 3)°
  −6x + 45 = 3

  −6x = −42

  x = 7

 16. 
measures should be equal to 180°.

  (13x + 45)° + (12x − 40)° =
   25x + 5 =
   25x =

     25x — 
25

   =   

   x = 7

 17. Given ∠1 ≅ ∠3 
1

3
4

  Prove ∠2 ≅ ∠4

 

Given

∠1 ≅ ∠3 ∠2 ≅ ∠3

∠2 ≅ ∠4

  

Vertical Angles Congruence
Theorem

∠1 ≅ ∠2, ∠3 ≅ ∠4

Transitive Property of
Angle Congruence

Transitive Property of
Angle Congruence

  Two-column proof: 

STATEMENTS REASONS

1. ∠1 ≅ ∠3 1. Given

2. ∠1 ≅ ∠2, ∠3 ≅ ∠4
2.  Vertical Angles Congruence 

Theorem

3. ∠2 ≅ ∠3
3.  Transitive Property of Angle 

Congruence

4. ∠2 ≅ ∠4 
4.  Transitive Property of Angle 

Congruence

 18. Given  ∠ABD is a right angle.  

E

D

A

B

∠CBE

  Prove ∠ABC ≅ ∠
  

   

STATEMENTS REASONS

1.  ∠ABD is a right angle.
∠CBE is a right angle.

1.

2.  ∠ABC and ∠CBD are
complementary.

2.  Defi nition of 

3.  ∠DBE and ∠CBD are
complementary.

3.   Defi nition of 

4. ∠ABC ≅ ∠DBE 4.
Theorem

  Flowchart proof:

  

Given

∠ABD is a right angle

Given

∠CBE is a right angle

∠ABC ≅ ∠DBE

 
∠ABC and ∠CBD
are complementary.

Definition of
complementary angles

∠DBE and ∠CBD
are complementary.

Definition of
complementary angles

Congruent Complements
Theorem

Example #2

Write a proof using any format.
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Chapter 9

 19. Given:  ∠1 and ∠
∠1 and ∠

  Prove: ∠2 ≅ ∠3 

1

   ∠ 1 and ∠
complementary. By the defi
angles, m∠ 1 + m∠ 2 = 90° and m∠ 1 + m∠ 3 = 90°. 
By the Transitive Property of Equality, m∠ 1 + m∠ 2 = 
m∠ 1 + m∠ 3. By the Subtraction Property of Equality, 
m∠ 2 = m∠ 3. So, ∠ 2 ≅ ∠3 by the defi nition of congruent 
angles.

  Two-column proof:

 

STATEMENTS REASONS

1.  ∠1 and ∠2 are complementary.
∠1 and ∠3 are complementary.

1. Given

2.  m∠ 1 + m∠ 2 = 90°
m∠ 1 + m∠ 3 = 90°

2.  Defi nition of 
complementary angles

3.  m∠1 + m∠2 = m∠1 + m∠3 3.   Transitive Property of 
Equality

4. m∠ 2 = m∠ 3 4.  Subtraction Property of 
Equality

5.  ∠2 ≅ ∠3 5.  Defi nition of congruent 
angles

 20. Given  ∠1 and ∠2 are supplementary.
∠3 and ∠4 are supplementary.
∠1 ≅ ∠4 

21 43
  Prove ∠2 ≅ ∠3

STATEMENTS REASONS

1.  ∠1 and ∠2 are supplementary.
∠3 and ∠4 are supplementary.
∠1 ≅ ∠4

1. Given

2.  m∠ 1 + m∠ 2 = 180°
m∠ 3 + m∠ 4 = 180°

2.  Defi nition of 
supplementary angles

3.  m∠1 + m∠2 = m∠3 + m∠4 3.   Transitive Property of 
Equality

4. m∠ 1 = m∠ 4 4.  Defi nition of congruent 
angles

5.  m∠1 + m∠2 = m∠3 + m∠1 5.  Substitution Property 
of Equality 

6. m∠2 = m∠3 6.  Subtraction Property of  
Equality

7. ∠2 ≅ ∠3 7.  Defi nition of congruent 
angles 

  Paragraph proof:

   Because ∠1 and ∠2 are supplementary and ∠3 and ∠4 are 
supplementary, m∠1 + m∠2 = 180° and m∠3 + m∠4 =
by the defi nition of supplementary angles. By the Transitive 
Property of Equality, m∠1 + m∠2 = m∠3 + m∠
we are given that ∠ 1 ≅ ∠4, by defi nition of congruent 
angles, m∠ 1 = m∠ 4. Therefore, by the Substitution 

Property of Equality, m∠1 + m∠2 = m∠3 + m∠1, 
the Subtraction Property of Equality, m∠2 = m∠3. So, by 
defi nition of congruent angles, ∠ 2 ≅ ∠3.

 21. Given  ∠QRS and ∠PSR are supplementary angles.

  Prove ∠QRL ≅ ∠PSR

  

SP

L

RQ

K
N

M

   Because ∠QRS and ∠PSR are supplementary, 
m∠QRS + m∠PSR = 180° by the defi nition of 
supplementary angles. ∠QRL and ∠QRS form a linear pair 
and by defi nition are supplementary, which means that 
m∠QRL + m∠QRS = 180°. So, by the Transitive Property 
of Equality, m∠QRS + m∠PSR = m∠QRL + m∠QRS, and 
by the Subtraction Property of Equality, m∠PSR = m∠QRL. 
So, by defi nition of congruent angles, ∠PSR ≅ ∠QRL, and 
by the Symmetric Property of Angle Congruence, 
∠QRL ≅ ∠PSR.

 22. Given  ∠1 and ∠3 are complementary.
∠2 and ∠4 are complementary.

  Prove ∠1 ≅ ∠4

  

1

2
3

4
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Chapter 9

 19. Given:  ∠1 and ∠
∠1 and ∠

  Prove: ∠2 ≅ ∠3 

1

   ∠ 1 and ∠
complementary. By the defi
angles, m∠ 1 + m∠ 2 = 90° and 

m∠ 1 + m∠
m∠ 2 = m∠ 3. So, ∠ 2 ≅ ∠
angles.

  Two-column proof:

 

STATEMENTS

1.  ∠1 and ∠2 are complementary.
∠1 and ∠3 are complementary.

1. Given

2.  m∠ 1 + m∠ 2 = 90°
m∠ 1 + m∠ 3 = 90°

2.  Defi nition of 
complementary angles

3.  m∠1 + m∠2 = m∠1 + m∠3 3.   Transitive Property of 
Equality

4. m∠ 2 = m∠ 3 4.  Subtraction Property of 
Equality

5.  ∠2 ≅ ∠3 5.  Defi nition of congruent 
angles

 20. Given  ∠1 and ∠2 are supplementary.
∠3 and ∠4 are supplementary.
∠1 ≅ ∠4 

21 43
  Prove ∠2 ≅ ∠3

STATEMENTS REASONS

1.  ∠1 and ∠2 are supplementary.
∠3 and ∠4 are supplementary.
∠1 ≅ ∠4

1. Given

2.  m∠ 1 + m∠ 2 = 180°
m∠ 3 + m∠ 4 = 180°

2.  Defi nition of 
supplementary angles

3.  m∠1 + m∠2 = m∠3 + m∠4 3.   Transitive Property of 
Equality

4. m∠ 1 = m∠ 4 4.  Defi nition of congruent 
angles

5.  m∠1 + m∠2 = m∠3 + m∠1 5.  Substitution Property 
of Equality 

6. m∠2 = m∠3 6.  Subtraction Property of  
Equality

7. ∠2 ≅ ∠3 7.  Defi nition of congruent 
angles 

  Paragraph proof:

   Because ∠1 and ∠2 are supplementary and ∠3 and ∠

supplementary, m∠1 + m∠2 = 180° and m∠3 + m∠4 =°

Property of Equality, m∠1 + m∠2 = m∠3 + m∠
we are given that ∠ 1 ≅ ∠4, by defi nition of congruent 
angles, m∠ 1 = m∠ 4. Therefore, by the Substitution 
Property of Equality, m∠1 + m∠2 = m∠3 + m∠1, 
the Subtraction Property of Equality, m∠2 = m∠
defi nition of congruent angles, ∠ 2 ≅ ∠3.

 21. Given  ∠QRS and ∠PSR are supplementary angles.

  Prove ∠QRL ≅ ∠PSR

  

SP

L

RQ

K
N

M

   Because ∠QRS and ∠PSR are supplementary, 
m∠QRS + m∠PSR = 180° by the defi nition of 
supplementary angles. ∠QRL and ∠QRS form a linear pair 
and by defi nition are supplementary, which means that 
m∠QRL + m∠QRS = 180°. So, by the Transitive Property 
of Equality, m∠QRS + m∠PSR = m∠QRL + m∠QRS, and 
by the Subtraction Property of Equality, m∠PSR = m∠QRL. 
So, by defi nition of congruent angles, ∠PSR ≅ ∠QRL, and 
by the Symmetric Property of Angle Congruence, 
∠QRL ≅ ∠PSR.

 22. Given  ∠1 and ∠3 are complementary.
∠2 and ∠4 are complementary.

  Prove ∠1 ≅ ∠4

  

1

2
3

4
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 19. Given:  ∠1 and ∠2 are complementary.
∠1 and ∠3 are complementary.

  Prove: ∠2 ≅ ∠3 

21

3

   ∠ 1 and ∠ 2 are complementary, and ∠ 1 and ∠ 3 are 
complementary. By the defi nition of complementary 
angles, m∠ 1 + m∠ 2 = 90° and m∠ 1 + m∠ 3 = 90°. 
By the Transitive Property of Equality, m∠ 1 + m∠ 2 = 

m∠ 1 + m∠ 3. By the Subtraction Property of Equality, 
m∠ 2 = m∠ 3. So, ∠ 2 ≅ ∠3 by the defi nition of congruent 
angles.

  Two-column proof:

 

STATEMENTS REASONS

∠1 and ∠3 are complementary.
1. Given

2.  m∠ 1 + m∠ 2 = 90°
m∠ 1 + m∠ 3 = 90°

2.  Defi nition of 
complementary angles

3.  m∠1 + m∠2 = m∠1 + m∠3 3.   Transitive Property of 
Equality

4. m∠ 2 = m∠ 3 4.  Subtraction Property of 
Equality

5.  ∠2 ≅ ∠3 5.  Defi nition of congruent 
angles

 20. Given  ∠1 and ∠2 are supplementary.
∠3 and ∠4 are supplementary.
∠1 ≅ ∠4 

21 43
  Prove ∠2 ≅ ∠3

STATEMENTS REASONS

1.  ∠1 and ∠2 are supplementary.
∠3 and ∠4 are supplementary.
∠1 ≅ ∠4

1. Given

2.  m∠ 1 + m∠ 2 = 180°
m∠ 3 + m∠ 4 = 180°

2.  Defi nition of 
supplementary angles

3.  m∠1 + m∠2 = m∠3 + m∠4 3.   Transitive Property of 
Equality

4. m∠ 1 = m∠ 4 4.  Defi nition of congruent 
angles

5.  m∠1 + m∠2 = m∠3 + m∠1 5.  Substitution Property 
of Equality 

6. m∠2 = m∠3 6.  Subtraction Property of  
Equality

7. ∠2 ≅ ∠3 7.  Defi nition of congruent 
angles 

°

  

SP

L

RQ

K
N

M

   Because ∠QRS and 
m∠QRS + m∠PSR 
supplementary angles. ∠QRL and ∠
and by defi
m∠QRL + m∠QRS = 180°. So, by the Transitive Property 
of Equality, m∠QRS + m∠PSR = m∠QRL + m∠QRS, and 
by the Subtraction Property of Equality, m∠PSR = m∠QRL. 
So, by defi nition of congruent angles, ∠PSR ≅ ∠QRL, and 
by the Symmetric Property of Angle Congruence, 
∠QRL ≅ ∠PSR.

 22. Given  ∠1 and ∠3 are complementary.
∠2 and ∠4 are complementary.

  Prove ∠1 ≅ ∠4

  

1

2
3

4
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 14.  2(5x − 5) = 6x + 50 Given

  10x − 10 = 6x + 50 Distributive Property

  10x − 10 − 6x = 6x + 50 − 6x  Subtraction Property 
of Equality

  4x − 10 = 50 Simplify.

  4x − 10 + 10 = 50 + 10  Addition Property 
of Equality

  4x = 60 Simplify.

    4x — 
4
   =   60 — 

4
   Division Property of Equality

  x = 15 

  5y + 5 = 7y − 9 Given

  5y + 5 − 7y = 7y − 9 − 7y  Subtraction Property 
of Equality

  −2y + 5 = −9 Simplify.

  −2y + 5 − 5 = −9 − 5  Subtraction Property 
of Equality

  −2y = −14 Simplify.

    −2x — 
−2

   =   −14 — 
−2

   Division Property of Equality

  y = 7 Simplify.

 45)° = (19x + 3)°
 + 45 = 3

−6x = −
x = 7

°.
+ 45)° +  − 40)° = 180°

 25x + 5 = 180

 25x = 175

  25x — 
25

   =   175 — 
25

  

x = 7

 ∠1 ≅ ∠3 
1

2
3

4

  Prove ∠2 ≅ ∠4

 

Given

∠1 ≅ ∠3 ∠2 ≅ ∠3

∠2 ≅ ∠4

  

Vertical Angles Congruence
Theorem

∠1 ≅ ∠2, ∠3 ≅ ∠4

Transitive Property of
Angle Congruence

Transitive Property of
Angle Congruence

  Two-column proof: 

STATEMENTS REASONS

1. ∠1 ≅ ∠3 1. Given

2. ∠1 ≅ ∠2, ∠3 ≅ ∠4
2.  Vertical Angles Congruence 

Theorem

3. ∠2 ≅ ∠3
3.  Transitive Property of Angle 

Congruence

4. ∠2 ≅ ∠4 
4.  Transitive Property of Angle 

Congruence

 is a right angle.  

C
A

 is a right angle.

  Prove ∠ABC ≅ ∠DBE

  

   STATEMENTS REASONS

1.  ∠ABD is a right angle.
∠CBE is a right angle.

1. Given

2.  ∠ABC and ∠CBD are
complementary.

2.  Defi nition of 
complementary angles

3.  ∠DBE and ∠CBD are
complementary.

3.   Defi nition of 
complementary angles

4. ∠ABC ≅ ∠DBE 4.  Congruent Complements 
Theorem

  

  

Given

∠

Given

∠
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 14.  2(5x − 5) = 6x + 50 Given

  10x − 10 = 6x + 50 Distributive Property

  10x − 10 − 6x = 6x + 50 − 6x  Subtraction Property 
of Equality

  4x − 10 = 50 Simplify.

  4x − 10 + 10 = 50 + 10  Addition Property 
of Equality

  4x = 60 Simplify.

    4x — 
4
   =   60 — 

4
   Division Property of Equality

  x = 15 Simplify.

  5y + 5 = 7y − 9 Given

  5y + 5 − 7y = 7y − 9 − 7y  Subtraction Property 
of Equality

  −2y + 5 = −9 

  −2y + 5 − 5 = −9 − 5  

  −2y = −14 

    −2x — 
−2

   =   −14 — 
−2

   

  y = 7 

 15. 

  (13x + 45)° = (19x + 3)°
  −6x + 45 = 3

  −6x = −42

  x = 7

 16. 
measures should be equal to 180°.

  (13x + 45)° + (12x − 40)° = 180°
   25x + 5 = 180

   25x = 175

     25x — 
25

   =   175 — 
25

  

   x = 7

 17. Given ∠1 ≅ ∠3 
1

2
3

4

  Prove ∠2 ≅ ∠4

 

Given

∠1 ≅ ∠3 ∠2 ≅ ∠3

∠2 ≅ ∠4

  

Vertical Angles Congruence
Theorem

∠1 ≅ ∠2, ∠3 ≅ ∠4

Transitive Property of
Angle Congruence

Transitive Property of
Angle Congruence

  Two-column proof: 

STATEMENTS REASONS

1. ∠1 ≅ ∠3 1. Given

2. ∠1 ≅ ∠2, ∠3 ≅ ∠4 Theorem

3. ∠2 ≅ ∠3
3.  Transitive Property of Angle 

Congruence

4. ∠2 ≅ ∠4 
4.  Transitive Property of Angle 

Congruence

 18. Given  ∠ABD is a right angle.  

E

D

C
A

B

∠CBE is a right angle.

  Prove ∠ABC ≅ ∠DBE

  

   

STATEMENTS REASONS

1.  ∠ABD

 is a right angle.

∠  is a right angle.
1. Given

2.  ∠ABC and ∠CBD are
complementary.

 nition of 
complementary angles

3.  ∠DBE and ∠CBD are
complementary.

3.   Defi nition of 
complementary angles

4. ∠ABC ≅ ∠DBE 4.  Congruent Complements 
Theorem

  Flowchart proof:

  

Given

∠ABD is a right angle

Given

∠CBE is a right angle

∠ABC ≅ ∠DBE

 
∠ABC and ∠CBD
are complementary.

Definition of
complementary angles

∠DBE and ∠CBD
are complementary.

Definition of
complementary angles

Congruent Complements
Theorem

Practice (continued)

 

 

 

 
 

STATEMENTS REASONS

1.  ∠ABD is a right angle.
∠CBE is a right angle.

1.

2.  ∠ABC and ∠CBD are
complementary.

2.  Defi nition of 
complementary angles

3.  ∠DBE and ∠CBD are
complementary.

3.

4. ∠ABC ≅ ∠DBE 4.
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5.5  

Name _________________________________________________________  Date __________  

Extra Practice 
 1. Complete the flowchart proof. Then write a two-column proof.  

  Given  and  are supplementary.ACB ACD∠ ∠  
    and  are supplementary.EGF ACD∠ ∠  

  Prove ACB EGF∠ ≅ ∠  

 

  

  Given   

  

  Given   

Two-Column Proof 

 

B

A

C
E

F
G

D

Subtraction Property 
of Equality 

 

 
Transitive Property 
of Equality 

 

 

 

 

STATEMENTS REASONS 

  

  

  

  

  

  

  

  

  

 Practice A
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9.5 Practice B 

Name _________________________________________________________  Date __________  

In Exercises 1 and 2, identify the pair(s) of congruent angles in the figures. Explain 
how you know they are congruent. 

 1.  2.  

In Exercises 3 and 4, find the values of x and y. 

 3.  4.  

 5. Copy and complete the flowchart proof.  
Then write a paragraph proof. 

  Given  1 is a right angle.
5 is a right angle.
5 and 8 are supplementary.

∠
∠
∠ ∠

  

  Prove  3 8∠ ≅ ∠  

   

B

C

A

D

30°
60°

30°
60°

72°

72°

1
23

4

5
6

7x°
(3x + 32)°

y°

(y − 62)°

2
3

8(3x − 1)°
(20x + 8)°

y°

(y − 23x)°
1
2

Given Vertical Angles 
Congruence Theorem 
(Theorem 2.6) 

Right Angle  
Congruence 
Theorem  
(Theorem 2.3) 

Given 

Given 

Right Angle 
Congruence 
Theorem 
(Theorem 2.3) 

Definition of 
supplementary 
angles 

Subtraction 
Property of 
Equality 

Definition of a  
right angle 

Definition of  
a right angle 

1 2
4 3

65
8 7

 Practice B
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