
540 Chapter 10 Area

Areas of Trapezoids,
Rhombuses, and Kites

In Lesson 6-5, you learned that the bases
of a trapezoid are the parallel sides and
the legs are the nonparallel sides.
The is the
perpendicular distance h between the bases.

Geography Approximate the area of Arkansas by finding the area of the 
trapezoid shown.

A = h(b1 + b2) Use the formula for area of a trapezoid.

= (242)(190 + 250) Substitute 242 for h, 190 for b1, and 250 for b2.

= 53,240 Simplify.

The area of Arkansas is about 53,240 mi2.

Find the area of a trapezoid with height 7 cm and bases 12 cm and 15 cm.11Quick Check
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Lesson 10-1

Write the formula for the area of each type of figure.

1. a rectangle  A ≠ bh or A ≠ <w 2. a triangle  A ≠ bh

Find the area of each trapezoid by using the formulas for area of a rectangle
and area of a triangle.

3. 4. 5.

New Vocabulary • height of a trapezoid
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What You’ll Learn
• To find the area of a

trapezoid

• To find the area of a
rhombus or a kite

. . . And Why
To use a map and the
trapezoid area formula to
approximate the area of
Arkansas, as in Example 1

11 Area of a Trapezoid

9 units2 7 units2
13.5 units2

94.5 cm2

Check Skills You’ll Need GO for Help

The term base can refer to
either a line segment or
its length.

Vocabulary Tip

Key Concepts Theorem 10-4 Area of a Trapezoid

The area of a trapezoid is half the product of        
the height and the sum of the bases.

A = h(b1 + b2) 1
2 
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10-210-2
1. Plan
Objectives
1 To find the area of a

trapezoid
2 To find the area of a rhombus

or a kite

Examples
1 Real-World Connection
2 Finding Area Using a 

Right Triangle
3 Finding the Area of a Kite
4 Finding the Area of a

Rhombus

Math Background

Area formulas for trapezoids,
rhombuses, and kites are derived
from area formulas for triangles
and parallelograms, and depend
on properties of quadrilaterals
such as opposite sides of a
parallelogram are parallel and
diagonals of a rhombus and 
of a kite are perpendicular.

More Math Background: p. 530C

Lesson Planning and
Resources

See p. 530E for a list of the
resources that support this lesson.

Bell Ringer Practice

Check Skills You’ll Need
For intervention, direct students to:

Finding the Area of a
Parallelogram
Lesson 10-1: Example 1
Extra Skills, Word Problems, Proof

Practice, Ch. 10

Finding the Area of a Triangle
Lesson 10-1: Example 3
Extra Skills, Word Problems, Proof

Practice, Ch. 10

PowerPoint

Special Needs
After Example 1, have students use a map to
approximate the areas of other trapezoid-shaped
states such as North Dakota and Connecticut. Then
have them research the actual areas for comparison.

Below Level
After the visual proof of Theorem 10-5, have students
draw and color a kite or a rhombus within a rectangle
and then use paper cutting to match pairs of
congruent triangles.

L2L1

learning style: tactile learning style: tactile
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Advanced Learners
Have students explore whether a quadrilateral that is
not a rhombus or a kite can satisfy the formula in
Theorem 10-5.

English Language Learners ELL
Draw a variety of trapezoids in different orientations
on the board. Have students identify bases and
heights. Students must understand that vertical or
horizontal sides do not distinguish bases or heights. 

L4

learning style: visuallearning style: verbal

2. Teach

Guided Instruction

Alternative Method
The formula for the area of a
trapezoid also can be written 
A = b1h + b2h. Have students
partition a trapezoid into two
triangles to illustrate the formula
above, as is done in Exercise 38.

Teaching Tip

Ask: Why do you need to divide
the longer base into 2-m and 5-m
segments? You need to know the
length of the shorter leg to find h.

Additional Examples

A car window is shaped like
the trapezoid shown. Find the
area of the window.  

504 in.2

Find the area of trapezoid
ABCD.

162 ft2

11 ft

16 ft

13 ft

C
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36 in.

20 in.

18 in.
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Properties of special right triangles can help you find the area of a trapezoid.

Finding Area Using a Right Triangle

Multiple Choice What is the area of trapezoid PQRS?      

6 m2 10 m2

12 m2 35 m2

You can draw an altitude that divides the 
trapezoid into a rectangle and a 308-608-908 

triangle. Since the opposite sides of a rectangle 
are congruent, the longer base of the trapezoid 
is divided into segments of lengths 2 m and 5 m.

Find h.

h = 2 longer leg ≠ shorter leg ?

A = h(b1 + b2) Use the trapezoid area formula.

= (2 )(7 + 5) Substitute.

= 12 Simplify.

The area of trapezoid PQRS is 12 m2. The answer is C.

In Example 2, suppose h is made smaller so that m&P = 45 while bases and 
angles R and Q are unchanged. Find the area of trapezoid PQRS. 12 m2

Rhombuses and kites have perpendicular diagonals. This property allows you to
find areas using the following theorem.

Finding the Area of a Kite

Find the area of kite KLMN.

For the two diagonals, KM = 2 + 5 = 7 m and
LN = 3 + 3 = 6 m.

A = d1d2 Use the formula for area of a kite.

A = (7)(6) Substitute 7 for d1 and 6 for d2.

A = 21 Simplify.

The area of kite KLMN is 21 m2.

Find the area of a kite with diagonals that are 12 in. and 9 in. long. 54 in.233Quick Check
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Test-Taking Tip

1    A      B        C
 D        E

2    A      B        C
 D        E

3    A      B        C
 D        E

4    A      B        C
 D        E

5    A      B        C
 D        E

B        C
 D        E

You can also find the
area by adding the
areas of the triangle
and rectangle.

12 Finding Areas of Rhombuses and Kites

Key Concepts Theorem 10-5 Area of a Rhombus or a Kite

The area of a rhombus or a kite is half the product 
of the lengths of its diagonals.

A = d1d2
1
2 

d2d1

PowerPoint



The fact that the diagonals of a rhombus bisect each other can help you find the area.

Finding the Area of a Rhombus

Find the area of rhombus ABCD.

#BEC is a right triangle. Using a Pythagorean
triple, BE = 9. Since the diagonals of a rhombus
bisect each other, AC = 24 and BD = 18.

A = d1d2 Use the formula for area of a rhombus.

A = (24)(18) Substitute 24 for d1 and 18 for d2.

A = 216 Simplify.

The area is 216 m2.

Critical Thinking In Example 4, explain how you can use a Pythagorean triple to
conclude that BE = 9.

Find the area of each trapezoid.

1. 2. 3.

4. Geography Approximate the area of 
Nevada by finding the area of the 
trapezoid shown. 110,622 mi2

5. Find the area of a trapezoid with bases
12 cm and 18 cm and height 10 cm.

6. Find the area of a trapezoid with bases 
2 ft and 3 ft and height ft. ft2

7. Geography The border of Tennessee
resembles a trapezoid with bases 342 mi
and 438 mi, and height 111 mi.Approximate
the area of Tennessee by finding the area of
this trapezoid. about 43,290 mi2

Find the area of each trapezoid. If your answer is not an integer,
leave it in simplest radical form.

8. 9. 10.

8 m10 m
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3 ft

6 ft

5 ft

Example 2
(page 541)
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44Quick Check
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92 ± 122 ≠ 152

Practice and Problem Solving
For more exercises, see Extra Skill, Word Problem, and Proof Practice.EXERCISES

Practice by ExampleAA

472 in.2 144.5 cm2 108 ft2

GO for
Help

15 ft

8 ft

60�

150 cm2

30 ft2

72 m2 52 ft2"3

nline

Visit: PhSchool.com
Web Code: aue-0775
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Guided Instruction

Tactile Learners
For the Visual Proof of the Area
of a Rhombus or a Kite Theorem,
have students draw a kite or
rhombus and use paper folding 
to identify the diagonals. Have
students carefully cut along the
diagonals and then fold back the
right triangles along the sides of
the rhombus or kite. The right
angles will be vertices of a
rectangle with area twice that 
of the original figure. 

Alternative Method

Students also can find the area by
adding the areas of the four right
triangles.

Additional Examples

Find the area of kite XYZW.

15 cm2

Find the area of rhombus RSTU.

120 ft2

Resources
• Daily Notetaking Guide 10-2

• Daily Notetaking Guide 10-2—
Adapted Instruction

Closure

Use the formula for the area of 
a rhombus to show that the area
of a square with 30-in. sides is 
900 in.2

A ≠ (30 )(30 ) ≠
(30)(30)(2) ≠ 900 in.21
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Find the area of each kite.

11. 12. 13.

Find the area of each rhombus.

14. 15. 16.

17. The end of the rain gutter has the shape of a trapezoid with
the measurements shown. Find the area of this end. 20 in.2

18. A trapezoid has two right angles, 12-m and 18-m bases, and 
8-m height. a–c. See margin.
a. Sketch the trapezoid. b. Find the perimeter. c. Find the area.

19. Open-Ended Draw a kite. Measure the lengths of its diagonals. Find its area.

Gold Bars Find the area of each trapezoidal face of the gold bars.

20. End face: bases 4 cm and 2 cm, height 3 cm. 9 cm2

21. Side face: bases 8 cm and 5 cm, height 3 cm. 19.5 cm2

Find the area of each trapezoid to the nearest tenth.

22. 23. 24.

Coordinate Geometry In Exercises 25–27, find the area of quadrilateral QRST.

25. 26. 27.

28. Multiple Choice What is the area of the kite at
the right?  C

90 cm2 108 m2

135 cm2 216 m2

29. a. Coordinate Geometry Graph the lines x = 0,
x = 6, y = 0, and y = x + 4. See margin.

b. What type of quadrilateral do the lines form?  trapezoid 
c. Find the area of the quadrilateral. 42 units2
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(page 542)

6 ft

4 ft 4 ft

3 m

3 m

2 m

4 m

2 in.

8 in.
8 in.8 in.

Example 3
(page 541)

80 in.2 18 m2

24 ft2

1200 ft2

96 in.2 24 m2

GPS

Check students’ work.

11.3 cm2

49.9 ft2

1.8 m2

18 units2 15 units2 15 units2

6 m

45�

2 m9��

On each gold bar the four
trapezoidal faces tip inwards.
This simplifies the molding
process.

ConnectionReal-World

GO nline
Homework Help
Visit: PHSchool.com
Web Code: aue-1002

lesson quiz, PHSchool.com, Web Code: aua-1002

543

3. Practice
Assignment Guide

A B 1-10, 17, 18, 20-24, 33

A B 11-16, 19, 25-32, 34
C Challenge 35-37

Test Prep 38-42
Mixed Review 43-48

Homework Quick Check
To check students’ understanding
of key skills and concepts, go over
Exercises 4, 14, 20, 26, 33.

Auditory Learners
Exercise 6 Discuss as a class 
how to write and solve the
appropriate formula. Have one
student give each step verbally
while another student writes the
steps on the board.

Exercise 28 Ask: What do you
need to find the area of the kite?
the length of its diagonals How
could you find the length of the
diagonals? apply properties of
45°-45°-90° triangles

2

1

Guided Problem SolvingGPS

Enrichment

Reteaching

Adapted Practice

Name Class Date

Practice 10-2 Space Figures and Drawings

Make an isometric drawing of each cube structure.

1. 2. 3.

For each figure, (a) make a foundation drawing, and (b) make an
orthographic drawing.

4. 5. 6.

7. 8. 9.

Describe the cross section in each diagram.

10. 11. 12.

Draw and describe a cross section formed by a rectangular prism and the
plane described.

13. a horizontal plane intersecting opposite faces of the prism

14. a vertical plane intersecting the front and right faces of the prism
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Find the area of each rhombus. Leave your answer in simplest radical form.

30. 31. 32.

33. Draw a trapezoid. Label its bases and height b1, b2, and h, respectively. Then
draw a diagonal of the trapezoid. A ≠ b1h; A ≠ b2h
a. Write equations for the area of each of the two triangles formed.
b. Writing Explain how you can justify the trapezoid area formula using the

areas of the two triangles. See margin.

34. Visualization The kite has diagonals d1 and d2
congruent to the sides of the rectangle. Explain 
why the area of the kite is d1d2.

35. Algebra One base of a trapezoid is twice the other.
The height is the average of the two bases. The area
is 324 cm2. Find the height and the bases. (Hint: Let
the smaller base be 2x.) b1 ≠ 12 cm, b2 ≠ 24 cm, h ≠ 18 cm

36. Gravity Sports Ty wants
to paint one end of his 
homemade skateboarding
ramp. The ramp is 4 m wide.
Its surface is modeled by 
the equation y = 0.25x2.
Use the trapezoids and
triangles shown to estimate
the area to be painted. 1.5 m2

37. In trapezoid ABCD, 6 .
Find the area of ABCD.

38. The area of a kite is 120 cm2. The length of one diagonal is 20 cm. What is
the length of the other diagonal? A
A. 12 cm B. 20 cm
C. 24 cm D. 48 cm

39. What is the area of the trapezoid at the right? H
F. 39 m2 G. 60 m2

H. 78 m2 J. 96 m2

40. The lengths of the sides of a rhombus and one 
of its diagonals are each 10 m. What is the area 
of the rhombus? B
A. 100 m2 B. 50 m2 C. 25 m2 D. 12.5 m2!3!3!3!3

10 m

6 m

16 m

Multiple Choice

15 in.

20 in.

A B

D C
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18 cm2 32 m2"3

in.2128"3
3

The curve of a half pipe is two
quarter circles joined by a
horizontal segment.

 Test Prep

ConnectionReal-World

34. Sample: Each kite
section is one-half of
the corresponding
rectangle section.

100 + 50 or about 186.6 in.2!3

544

22. a. b. 48 m
c. 120 m2

33. b. The area of the
trapezoid is the sum
of the areas of the 
triangles, so 
A ≠ b1h ± b2h ≠

h(b1 ± b2).1
2

1
2

1
2

8 m

18 m

12 m

Alternative Method
Exercise 30 Challenge students 
to prove that the rhombus is a
square, find the length of a side,
and then use the formula for the
area of a square. 

Connection to Algebra
Exercise 35 Students must solve 
a quadratic equation in x.

Connection to Calculus
Exercise 36 Approximating the
area between a curve and the 
x-axis by using trapezoids is
taught in integral calculus. Using
calculus, the exact area of shapes
with curved sides can be found.
Ask: For what curved figure 
do you already know an area
formula? circle

Exercise 37 To solve, students must
draw perpendicular segments to

from point A and point B.DC
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Lesson Quiz

1. Find the area of a trapezoid
with bases 3 cm and 19 cm and
height 9 cm.  99 cm2

2. Find the area of a trapezoid in
a coordinate plane with
vertices at (1, 1), (1, 6), 
(5, 9), and (5, 1).  26 square
units

Find the area of each figure 
in Exercises 3–5. Leave your
answers in simplest radical form.

3. trapezoid ABCD

94.5 in.2

4. kite with diagonals 20 m and
10 m long  
100 m2

5. rhombus MNOP

840 mm2

Alternative Assessment

Have students work with partners
to draw and label a trapezoid, a
rhombus, and a kite, each with 
an area of 100 cm2, and write a
paragraph explaining how they
calculated the area of each figure.

Test Prep

Resources
For additional practice with a
variety of test item formats:
• Standardized Test Prep, p. 593
• Test-Taking Strategies, p. 588
• Test-Taking Strategies with

Transparencies
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4. Assess & Reteach

Lesson 10-2 Areas of Trapezoids, Rhombuses, and Kites 545

41. The area of a trapezoid is 100 ft2. The sum of the two bases is 25 ft. What is
the height of the trapezoid? H
F. 2 ft G. 4 ft H. 8 ft J. 10 ft

42. The area of an isosceles trapezoid is 160 cm2. Its height is 8 cm and the
length of one leg is 10 cm.  a–b. See margin.
a. Draw and label a diagram representing the given information.
b. Find the length of each base. Show your work.

43. Find the area of an isosceles right triangle that has one leg of length 12 cm.

44. An isosceles right triangle has area of 112.5 ft2. Find the length of each leg. 15 ft

Fill in the blank with always, sometimes, or never to form a true statement.

45. The incenter of a triangle 9 lies inside the triangle. always

46. The orthocenter of a triangle 9 lies outside the triangle. sometimes

47. The centroid of a triangle 9 lies on the triangle. never

48. Find the measure of an interior angle of a regular 9-gon. 140Lesson 3-5

Lesson 5-3

Lesson 10-1

Short Response

Mixed ReviewMixed Review

GO for
Help

72 cm2

A P  int in TimeA P  int in Time

Presidents are known more often
for their foreign policy than for their
mathematical creativity. James
Garfield, the 20th President of the
United States, is an exception. In
1876, Garfield demonstrated this
proof of the Pythagorean Theorem.

In the diagram, �NRM and
�RPQ are congruent right
triangles with sides of lengths a, b,
and c. The legs of isosceles right
triangle NRP have length c. The
three triangles form trapezoid
MNPQ. The sum of the areas of
the three triangles equals the area of trapezoid MNPQ. 
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For: Information about Pythagorean Theorem proofs
Web Code: aue-2032

42.[2] a. 

b. In the rt. k shown,
the other leg is 
6 cm. Since there
are 2 O >, the

longer base is x ±

12 and the shorter
base is x. 160 ≠

(8)(x ± x ± 12) 
and x ≠ 14. Bases
are 14 cm and 
26 cm.

[1] correct answer
without explanation
OR correct
explanation and
calculation error

1
2

10 cm 8 cm


