© Hotghton Mifflin Harcourt Publishing Company

Name _ (lass Date

9.3 Properties of Rectangles,
Rhombuses, and Squares

Essential Question: What are the properties of rectangles, rhombuses, and squares?

Exploring Sides, Angles, and Diagonals
of a Rectangle

A rectangle is a quadrilateral with four right angles. A B
The figure shows rectangle ABCD. - L

pLl Ll

Investigate properties of rectangles.

: Use a tile or pattern block and the following method to draw three different rectangles on a

-

separate sheet of paper.

B) Use a ruler to measure the sides and diagonals of each rectangle. Keep track of the
measurements and compare your results to other students. ’

1. - Why does this method produce a rectangle? What must you assume about the tile?

2. Discussion Is every rectangle also a parallelogfam? Make a conjecture based upon your measurements
and explain your thinking.

3. Use your measurements to make two conjectures about the diagonals of a rectangle.

Conjecture:

Conjecture:
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You can use the definition of a rectangle to prove the following theorems.

If a quadrilateral is a rectangle, then itis a parallelogram.
If a parallelogram is a rectangle, then its diagonals are congruent.

Example1 Use a rectangle to prove the Properties A B A B

of Rectangles Theorems.

Given: ABCD is a rectangle.

Prove: ABCD is a parallelogram; AC = BD.

@ ‘ Statements : _Reasons

1. ABCD'is a rectangle. 1. Given

. ZAand ZC are right angles. . Definition of

LLAZ/C . All right angles are congruent.

. ZB and £D are right angles.

v | bW IN

. LB= /D

olu|s|w|n

6. ABCD is a parallelogram.

7. If a quadrilateral is a parallelogram, then its opposite sides are

7. AD=LCB congruent.
8. DC =~ DC 8.
9. ZD and ZCare right angles. 9. Definition of rectangle
10. £D= ZC 10. All right angles are congruent.
11. ' 11.
12. 12.
Reflect

4. Discussion A student says you can also prove the diagonals are congruent in Example 1 by using the SSS
Triangle Congruence Theorem to show that AADC = ABCD. Do you agree? Explain.

15

Your Turn A
Find each measure. - 7S 3 2.8

56.: o = ‘ DAY
5. *AD =7.5cm and DC = 10 cm. Find DB. f?ﬁ‘;;‘ i be)? o 1
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(3.5 = pb '

2 L
6. AB=17cmand BC= 1275 cm. Find DB. > +b =2 )
,,79 +,g,7v§9‘ :(bé .

3
| 289 + 163, 25 =( Db ’
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L 5 450
! Using Properties of Rhombuses to Find Measures

07° y 36 qé,;;)g#—o"!

Example3 Use rhombus VWXY to find each measure.

2P0 T=90 VW =YW

+0.75 t 78 bm- 12 =9m +4 36 mt4 ¢
ey ~Hdm ,
3-?-;‘ = 90.75 Fran it (32— 0.75)°
. B a2y
Ji%leo.as  © piasa g7
® FndXY. 1= 5.5 Am =16
m=g

All sides of a rhombus are congruent, so VW = WX and VW = WX.
Substitute values for VW and WX. 6m—12=4m + 4
Solve for m. _ m=238
Sustitute the value of m to find VW. VW =6(8) — 12 =36

Because all sides of the rhombus are congruent, then VW = XY, and XY = 36.

Find ZYVW.

The diagonals of a rhombus are so ZWZX is a right angle and

mZWZX =

Since mZWZX = (3n* — 0.75)°, then

Solve for n. 3n2 —0.75 =90

n—

Substitute the value of n to find mZWVZ.
mZWVZ =

Since VX bisects ZYVW, then

Substitute 53.5° for mZ WVZ. ' mZYVW = 2(53.5°) = 107°

Your Turn

Use the rhombus VWXY from Example 3 to find each measure.

10. Find mZVYX. 11. Find mZXYZ.
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