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	Diagonals are perpendicular
	
	
	
	
	
	
	

	One diagonal is bisected
	
	
	
	
	
	
	

	Diagonals bisect both pair of opposite angles
	
	
	
	
	
	
	

	One diagonal bisects opposite angles
	
	
	
	
	
	
	

	Consecutive (’s are supplementary 
	
	
	
	
	
	
	


Discovering Quadrilateral Diagonal and Angle Properties

Materials needed:  index cards, patty paper, colored pencils, long paper
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[image: image37.wmf][image: image38.wmf]Drawing Quadrilaterals from their diagonals using Index Cards:

· Distribute a 3X5 index card and a sheet of patty paper to each student.

· Fold in half so the 3” sides are touching and mark the midpoint.
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Fold in half so the 5” side are touching and mark the midpoint.

· Fold the long paper into thirds.

· You will be drawing 6 quadrilaterals (one in each part of the paper).
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Quadrilateral #1  (Steps are shown below.)
1. On your paper, draw a segment along the 5” side and mark the midpoint.  

2. Mark congruent segments.

3. Using the 3” side draw a segment passing through the midpoint (not at 90˚).

4. Mark congruent segments.

5. Draw the quadrilateral by connecting the endpoints.

6. Which quadrilateral have you constructed?  ________________________

7. What are the properties of it’s diagonals?   

____________________________________________________________
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Quadrilateral # 2

1. On your paper, draw a segment along the 5” side and mark the midpoint.  
2. Mark congruent segments.

3. Using the 5” side draw a segment passing through the midpoint (not at 90˚).

4. Mark congruent segments.

5. Draw the quadrilateral by connecting the endpoints.

6. Which quadrilateral have you constructed?  ________________________

7. What are the properties of it’s diagonals?   

____________________________________________________________

Quadrilateral # 3

1. On your paper, draw a segment along the 5” side and mark the midpoint.  
2. Mark congruent segments.

3. Using the 3” side draw a segment passing through the midpoint (at 90˚).

4. Mark congruent segments.

5. Draw the quadrilateral by connecting the endpoints.

6. Which quadrilateral have you constructed?  ________________________

7. What are the properties of it’s diagonals?   

____________________________________________________________

Quadrilateral # 4

1. On your paper, draw a segment along the 3” side and mark the midpoint.  
2. Mark congruent segments.

3. Using the 3” side draw a segment passing through the midpoint (at 90˚).

4. Mark label congruent segments.

5. Draw the quadrilateral by connecting the endpoints.

6. Which quadrilateral have you constructed?  ________________________

7. What are the properties of it’s diagonals?   

     ____________________________________________________________
Quadrilateral # 5

1. On your paper, draw a segment along the 5” side

2. Place a point on the segment drawn that is not the midpoint. (mark this point on the index card)

3. Using the 5” side draw another segment intersecting the first segment at the labeled point on the index card, not at right angle, and not through the midpoint of the second segment.

4. Draw the quadrilateral by connecting the endpoints.

5. Which quadrilateral have you constructed?  ________________________

6. What are the properties of it’s diagonals?   

     ____________________________________________________________
Quadrilateral # 6

1. On your paper, draw a segment along the 5” side.
2. Using the 3” side draw a segment so that they intersect at the midpoint of the short (at 90˚), but not the midpoint of the long.

3. Mark congruent segments.

4. Draw the quadrilateral by connecting the endpoints.

8. Which quadrilateral have you constructed?  ________________________

9. What are the properties of it’s diagonals?   

Use these questions to help you fill out your quadrilaterals properties chart and your foldable. (
1.  Highlight the rhombus and one of it’s diagonals.

Place a sheet of patty paper over the rhombus and trace one of the two angles formed by the diagonal.  

Rotate the patty paper to justify that it is congruent to its adjacent angle 

Does the diagonal bisect opposite angles?     Yes or No    Circle your answer.
2. Highlight the kite and the longer diagonal (the one not bisected).

Place a sheet of patty paper over the kite and trace one of the two angles formed by the diagonal.

Rotate the patty paper to justify that it is congruent to its adjacent angle.  Repeat with its opposite angles.

           Does the diagonal bisect opposite angles?  Yes or No    Circle your answer.
3.  Highlight the parallelogram.  

Place a sheet of patty paper over the parallelogram and trace the acute angle.  

Rotate the patty paper so that the acute angle is adjacent to the obtuse angle on the same side of the parallelogram forming a linear pair of angles.

What is the sum of the consecutive angles of the parallelogram? ___________
Use these questions to help you fill out your quadrilaterals properties chart and your foldable. (
1. Highlight the rhombus and one of it’s diagonals.

Place a sheet of patty paper over the rhombus and trace one of the two angles formed by the diagonal.  

Rotate the patty paper to justify that it is congruent to its adjacent angle 

Does the diagonal bisect opposite angles?     Yes or No    Circle your answer.
2. Highlight the kite and the longer diagonal (the one not bisected).

Place a sheet of patty paper over the kite and trace one of the two angles formed by the diagonal.

Rotate the patty paper to justify that it is congruent to its adjacent angle.  Repeat with its opposite angles.

           Does the diagonal bisect opposite angles?  Yes or No    Circle your answer.
3.  Highlight the parallelogram.  

Place a sheet of patty paper over the parallelogram and trace the acute angle.  

Rotate the patty paper so that the acute angle is adjacent to the obtuse angle on the same side of the parallelogram forming a linear pair of angles.

What is the sum of the consecutive angles of the parallelogram? ___________
Student Notes- Foldable-Quadrilaterals

Parallelograms Properties Tab:

[image: image46.wmf]Properties: If the quadrilateral is a parallelogram then…

1) Opposite sides are ___________.

2) Opposite angles are __________.

3) Opposite sides are ___________.

4) Consecutive angles are _______________.

5) The diagonals ____________ each other.

Rectangles Properties Tab:

Properties: If the quadrilateral is a rectangle then…
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1) Opposite sides are ___________.

2) Opposite angles are __________.

3) Opposite sides are ___________.

4) Consecutive angles are _______________.

5) The diagonals ____________ each other.

6) The diagonals are ___________.

7) Adjacent sides are _____________.  (4 __________ angles)

Rhombi Properties Tab:

Properties: If the quadrilateral is a rhombus then…
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1) Opposite sides are ___________.

2) Opposite angles are __________.

3) Opposite sides are ___________.

4) Consecutive angles are _______________.

5) The diagonals ____________ each other.

6) All sides are ____________.

7) The diagonals are ________________.

8) Each diagonal ____________ two opposite angles of the rhombus.

Squares Properties Tab:
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Properties: If the quadrilateral is a square then…

1) Opposite sides are ___________.

2) Opposite angles are __________.

3) Opposite sides are ___________.

4) Consecutive angles are _______________.

5) The diagonals ____________ each other.

6) All sides are ___________.

7) The diagonals are _________________.

8) Each diagonal ____________ two opposite angles of the square.

9) The diagonals are ____________.

10) Adjacent sides are _________________. (4 right angles)

Trapezoids Properties Tab:

Properties: If the quadrilateral is a                             

trapezoid then…
1) Exactly one pair of sides are __________.

Notes: A) Parallel sides are called ________.

           B) Non-Parallel sides are called _____.

2) Leg angles are _____________________.
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Properties: If the quadrilateral is a

isosceles trapezoid then…
1) Exactly one pair of sides are __________.

2) ) Leg angles are __________________.

3) Diagonals are _______________.

4) Base angles are _____________.
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Kites Properties Tab:
Properties: If the quadrilateral is a kite, then…

1) Diagonals are ______________. (
[image: image2.wmf]ACBD
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)

2) Only one diagonal is bisected. (E is midpoint of 
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 but not of 
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)

3) Two sets of consecutive sides are ______________ . (
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ABADCBCD

@@

)

4) Angles at ends of non-bisected diagonal are bisected. (
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)

5) Angles at ends of bisected diagonal are congruent. (
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)
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Parallelograms Proof Tab:

To prove a quadrilateral is a parallelogram, I must show…
1) Both pairs of opposite sides are congruent.

2) Both pairs of opposite sides are parallel.

3) Both pairs of opposite angles are congruent.

4) One pair of opposite sides is both parallel and congruent.

5) The diagonals bisect each other.

Rectangles Proof Tab:

To prove a quadrilateral is a rectangle, I must show…
Step 1:  That the quadrilateral is a parallelogram.
Step 2:  a) The diagonals are congruent.

              b) Adjacent sides are perpendicular.
Rhombus Proof Tab:

To prove a quadrilateral is a rhombus, I must show…

Step 1:  That the quadrilateral is a parallelogram.

Step 2:  1) Consecutive Sides are congruent.

             2) One diagonal bisects the two opposite angles.


    3) The diagonals are perpendicular.
Square Proof Tab:

To prove a quadrilateral is a square, I must show…

Step 1:  That the quadrilateral is a parallelogram.

Step 2:  That the quadrilateral is a rectangles.

Step 3:  That the quadrilateral is a rhombus.
Trapezoid Proof Tab:

To prove a quadrilateral is a trapezoid, I must show…
1) Two and only two sides are parallel.
(con’t. on the next page)
To prove a quadrilateral is an isosceles trapezoid, I must show…
Step 1: The quadrilateral is a trapezoid.

Step 2:  
1) Congruent nonparallel sides.

2) Base angles congruent.

3) The diagonals are congruent.
Kite Proof Tab:

To prove a quadrilateral is a kite, I must show…

1) Two pairs of consecutive sides are congruent. 

2) One of the diagonals is the perpendicular bisector of the other diagonal. 

Using Properties of Special Quadrilaterals
Name_________________________           Date____________Pd______

Answer each of the following questions about quadrilaterals:
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	1. [image: image55.wmf]JAMS is a parallelogram.  m(A = 40.

                                       m(M _______

                                       m(J _______

                                       m(S _______
	2. BRIA is a rectangle.  AN = 5.  NR = x – 3.

                                             x _______

                                          NR _______ 

                                          BI  _______
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CRIS is a rhombus.  CS = 14.  m(CTS = 2x.

                                       x _______

                                       SI  _______ 

                                       CR  _______
	4. JERM is a square.  ER = 5.  m(EJM = 3x – 9.

                                             x _______

                                          JM _______ 

                                   m(EYR  _______

	5. AMBE is an isosceles trapezoid.  m(A = 108.

                                       m(M _______

                                       m(B  _______ 

                                       m(E  _______
	6. KYLE is a parallelogram.   YL = 12.  YB = 13.

      m(YKE = 50.

                                        m(KYL _____

                                             EK ______ 

                                             EY ______
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ALEX is a rectangle. AX = 7.  EN = 12.5.  m(XAL = 4x + 2.

                                       x _______

                                      EL  _______ 

                                      XL  _______
	8. ERIK is a rhombus.  RL = 9.  m(ILK = 9 + 9x.  m(EKI = 25

                                             x _______

                                          KR  _______ 

                                    m(IRE _______

                                    m(RIK _______


Practice: Rectangles, Squares, and Rhombi

Use square ABCD and the given information to find each value.  Write the property you used for EACH problem.

1.  If 
[image: image9.wmf]3,
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find x.

2.  If 
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find x.

3.  If 
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ABx
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and 
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CDx

=-

find 
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BC


4.  If 
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and 
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find x.

5.  If 
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and 
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find x.

Use rhombus ABCD and the given information to find each measure.  Write the property you used for EACH problem.

6.  
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Given Rhombus ABCD, find the following.

11.  
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12.  Given Rectangle ABCD, find the following measures.  Write the property used for each problem.
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13.  Given rhombus PLAN.  Answer each of the following:

a.
What type of triangle is (PLA?


b.
What type of triangle is (PEN?

c.
Is (PEN ( (AEL?

d.
Is it true that 
[image: image34.wmf]PA

 ( 
[image: image35.wmf]NL

?  Explain.

14.  Always, Sometimes, Never:

a.  _________________  All parallelograms are trapezoids.

b.  _________________  All squares are parallelograms.

c.  _________________  All quadrilaterals are parallelograms.

QUADRILATERAL RELATIONSHIPS

Use these words in this diagram.


Isosceles trapezoids

Kites

Parallelograms

Quadrilaterals

Rectangles

Rhombuses

Squares

Trapezoids

Tell whether the statement is true always, sometimes, or never.  If your answer is sometimes or never, provide a sketch of a situation in which the statement is not true.

9. __________Each diagonal of a square divides the square into two isosceles triangles.

10. __________Each diagonal of a rectangle divides the rectangle into two isosceles triangles.

11. __________If two congruent isosceles triangles have a common side, then their other sides from a rhombus.

12. __________If two congruent equilateral triangles have a common side, then their other sides form a rhombus.

13. __________Each diagonal of a rhombus divides the rhombus into two isosceles triangles.

14. __________If two right triangles have a common hypotenuse, then their legs form a rectangle.

15. __________If the diagonals of a quadrilateral are congruent, then the quadrilateral is a rectangle.

16. __________If the diagonals of a quadrilateral are perpendicular, then the quadrilateral is a rhombus.

17. __________If each diagonal of a quadrilateral bisects a pair of opposite angles, then the quadrilateral is a rhombus.
Answer true or false.

18. _______  All squares are rhombi.

19. _______  All rhombi are squares.

20. _______  All squares are rectangles.

21. _______  All rectangles are squares.

22. _______  Some rectangles are squares.

23. _______  All trapezoids are parallelograms.

24. _______  All quadrilaterals are trapezoids.

25. _______  All parallelograms are trapezoids.

26. _______  All squares are trapezoids.

27. _______  All quadrilaterals are parallelograms.

28. _______  Any rhombus with one right angle is a square.

29. _______  All rectangles are parallelograms.

30. _______  Every rhombus is a trapezoid.

31. _______  No trapezoids has a pair of congruent sides.

32. _______  A parallelogram with four right angles is a square.

33. _______  A parallelogram with adjacent sides of equal measure is called a rhombus.

34. _______  Opposite sides of all quadrilaterals are equal in length.

35. _______  Every parallelogram is a quadrilateral.

36. _______  Some parallelograms are not squares.

37. _______  Every square is a trapezoid.

38. _______  Some quadrilaterals are neither trapezoids nor parallelograms.

39. _______  No trapezoids are rectangles.

40. _______  Some rectangles are rhombuses.

Example





Quadrilateral   #  1














Quadrilateral  #  2














Quadrilateral  #  3





Steps 1 & 2





Steps 3 & 4





Steps 5 & 6
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