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6.4 Properties of Parallelograms 
For use with Exploration 6.4 

Name _________________________________________________________  Date _________  

Essential Question What are the properties of parallelograms? 

 

Go to BigIdeasMath.com for an interactive tool to investigate this exploration. 

Work with a partner. Use dynamic geometry software. 

  a. Construct any parallelogram and label it ABCD. Explain your process. 

    Sample  

 

 

 

 

 

 

 

  b. Find the angle measures of the parallelogram. What do you observe? 

 

 

  c. Find the side lengths of the parallelogram. What do you observe? 

 

 

  d. Repeat parts (a)–(c) for several other parallelograms. Use your results to write 
  conjectures about the angle measures and side lengths of a parallelogram. 

1 EXPLORATION: Discovering Properties of Parallelograms 

A

C

D

B
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6.4 Properties of Parallelograms (continued)

Name _________________________________________________________  Date __________  

 

 

Go to BigIdeasMath.com for an interactive tool to investigate this exploration. 

Work with a partner. Use dynamic geometry software. 

  a. Construct any parallelogram and label it ABCD. 

  b. Draw the two diagonals of the parallelogram. Label the point of intersection E. 

    Sample 

 

 

 

 

 

 

  c. Find the segment lengths AE, BE, CE, and DE. What do you observe? 

 

 

 

  d. Repeat parts (a)–(c) for several other parallelograms. Use your results to write
  a conjecture about the diagonals of a parallelogram. 

 

 

Communicate Your Answer 
 3. What are the properties of parallelograms? 

 

 

2 EXPLORATION: Discovering a Property of Parallelograms 

A

C

D

B

E
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6.4 For use after Lesson 6.4 

Name _________________________________________________________  Date _________  

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

parallelogram 

 

 

Theorems 
Parallelogram Opposite Sides Theorem 
If a quadrilateral is a parallelogram, then  
its opposite sides are congruent. 

If PQRS is a parallelogram, then PQ RS≅  
and .QR SP≅  

Notes: 
 

 

 

 

Parallelogram Opposite Angles Theorem 
If a quadrilateral is a parallelogram, then 
its opposite angles are congruent.  
 
If PQRS is a parallelogram, then P R∠ ≅ ∠  
and .Q S∠ ≅ ∠  

Notes: 
 

 

 

 

P
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P
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6.4 Notetaking with Vocabulary 
For use after Lesson 6.4 

Name _________________________________________________________  Date _________  

In your own words, write the meaning of each vocabulary term. 
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For use after Lesson 6.4 

Name _________________________________________________________  Date _________  
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6.4 

Name _________________________________________________________  Date __________  

Parallelogram Consecutive Angles Theorem 
If a quadrilateral is a parallelogram, then its 
consecutive angles are supplementary. 
 
If PQRS is a parallelogram, then 180 .x y° + ° = °  

Notes: 
 

 

 

 

 

 

Parallelogram Diagonals Theorem 
If a quadrilateral is a parallelogram, then its 
diagonals bisect each other. 
 
If PQRS is a parallelogram, then QM SM≅  and .PM RM≅  

Notes: 
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6.4 

Name _________________________________________________________  Date __________  

Parallelogram Consecutive Angles Theorem 
If a quadrilateral is a parallelogram, then its 
consecutive angles are supplementary. 
 
If PQRS is a parallelogram, then 180 .x y° + ° = °  

Notes: 
 

 

 

 

 

 

Parallelogram Diagonals Theorem 
If a quadrilateral is a parallelogram, then its 
diagonals bisect each other. 
 
If PQRS is a parallelogram, then QM SM≅  and .PM RM≅  
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6.4 Notetaking with Vocabulary (continued)

Name _________________________________________________________  Date __________  

Parallelogram Consecutive Angles Theorem 
If a quadrilateral is a parallelogram, then its 

 
If PQRS is a parallelogram, then 180 .x y° + ° = °  

Notes: 
 

 

 

 

 

 

Parallelogram Diagonals Theorem 
If a quadrilateral is a parallelogram, then its 
diagonals bisect each other. 
 
If PQRS is a parallelogram, then QM SM≅  and .PM RM≅  

Notes: 
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Worked-Out Examples

Example #1

Find the measure of the indicated angle in the parallelogram.

Example #2

Find the value of each variable in the parallelogram.
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Chapter 7

 6. Parallelogram Opposite Sides Theorem:

  

   −h = −9   h = 9
 

  (g + 4)° = 65°

   g = 61

  Therefore, h = 9 and g = 61.

 

7. m∠A + m∠B = 180° 

  51° + m∠B = 180° 

  m∠B = 129°

 

8. 

   95° + m∠N = 180°

   m∠N = 85°

 9. LM = 
(Thm. 7.3), LM = QN.

 10. LP = 

 11. LQ = 8; By the Parallelogram Opposite Sides Theorem, 
LQ = MN.

 12. By the Parallelogram Diagonals Theorem, 

  MP = PQ. 

  MQ = 2 ⋅ MP = 2 ⋅ 8.2 = 16.4  

 13. Parallelogram Consecutive Angles Theorem
m∠LMN + m∠MLQ = 180°

   m∠LMN + 100° = 180°

   m∠LMN = 80°

 14. Parallelogram Opposite Angles Theorem 
m∠NQL = m∠NML  

  m∠NQL = 80° 

 15. Parallelogram Opposite Angles Theorem 
m∠MNQ = m∠MLQ  

  m∠MNQ = 100° 

 16. Alternate Interior Angles Theorem 
m∠LMQ = m∠NQM  

  m∠LMQ = 29° 

 17. n° + 70° = 180°

   n = 110

  2m° = 70°

   m = 35

  So, n = 110 and m = 35.

 18. (b − 10)° + (b + 10)° = 180°

  = 
  

 

 

 

 

 

 

 

 
 

 

 

 

    v — 
3

   = 6 

   v = 18 
  So, u = 4 and v = 18.

 21. In a parallelogram, consecutive angles are supplementary; 
Because quadrilateral STUV is a parallelogram, ∠S and ∠V 
are supplementary. So, m∠V = 180° − 50° = 130°.

 22. In a parallelogram, the diagonals bisect each other. So 
the two parts of  — GJ   are congruent to each other; Because 
quadrilateral GHJK is a parallelogram,  — GF   ≅  — FJ  .

 23. Given  ABCD and CEFD 

A D

F

E

CB
are parallelograms.

  Prove  — AB   ≅  — FE  

  

STATEMENTS REASONS

1. ABCD and CEFD are 
parallelograms.

1. Given

2.  — AB   ≅  — DC  ,  — DC   ≅  — FE  2. Parallelogram Opposite 
Sides Theorem

3.  — AB   ≅  — FE  3. Transitive Property of 
Congruence
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 c b −   

  c = 80

  So, b = 90, c = 80, and d = 100.

 19. k + 4 = 11
   k = 7
  m = 8
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 20. 2u + 2 = 5u − 10 
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6.4  

Name _________________________________________________________  Date _________  

Extra Practice 
In Exercises 1–3, find the value of each variable in the parallelogram. 

 1.  2.  3.  

 

 

 

 

 

 

In Exercises 4–11, find the indicated measure in MNOP. Explain your reasoning. 

 4. PO 

 

 5. OQ 

 

 6. NO 

 

 7. PQ 

 

 8. m PMN∠  

 

 9. m NOP∠  

 

 10. m OPM∠  

 

 11. m NMO∠  

49°

4x − 3

(4x − 37)°

y
5

24

26

20.714

Q

59°

68°

N

OP

M

4x

3x − 2
x + 18

y

4x
 −

 2
5y − 16

3y

2x
 +

 10

 Practice A
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7.2 Practice B 

Name _________________________________________________________  Date _________  

In Exercises 1–4, find the value of each variable in the parallelogram. 

 1.  2.  

 3.  4. 

 5. Find the coordinates of the intersection of the diagonals of the parallelogram with 
vertices ( ) ( ) ( ) ( )2, 4 , 4, 4 , 2, 12 , and 4, 4 .− − −  

 6. Three vertices of ABCD are ( ) ( ) ( )1, 5 , 1, 1 , and 2, 2 .A B D  Find the coordinates 
of the remaining vertex. 

 7. Use the diagram to write a two-column proof. 

  Given CEHF is a parallelogram. 
 D bisects CE  and G bisects .FH  

  Prove   CDF HGE≅  

 8. State whether each statement is always, sometimes, or never true for a parallelogram.  
Explain your reasoning.  

 a. The opposite sides are congruent. 

 b. All four sides are congruent. 

 c. The diagonals are congruent. 

 d. The opposite angles are congruent. 

 e. The adjacent angles are congruent. 

 f. The adjacent angles are complementary. 

43

124 4(4y − 1)

3x + 10

66°3v°

u°

3b°
3a + 5

(b + 84)°
5a − 9

C D E

F G H

3c + 7

4c − 8

d1
2

d − 82
3
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