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Measuring Triangles
You can find the area of a figure by drawing it on a grid (or covering it
with a transparent grid) and counting squares, but this can be very time
consuming. In Investigation 1, you found a rule for finding the area of a
rectangle without counting squares. In this investigation, you will look for
rules for finding the area of triangles using what you know about 
rectangles.

Triangles on Grids

A square centimeter is 1 centimeter by 1 centimeter. It has an area of
1 square centimeter. Sketch a square centimeter such as the one here.

• Draw one diagonal to form two triangles.

• What is the area of each triangle?

• Is the perimeter of one of the triangles greater than, less than, or equal
to 3 centimeters?

1 cm

1 cm

1 cm2
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Problem 3.1 Finding Area and Perimeter 

A. On the next page, six triangles labeled A–F are drawn on a 
centimeter grid.

1. Find the perimeter of each triangle.

2. Describe the strategies you used for finding the perimeters.

3. Find the area of each triangle.

4. Describe the strategies you used for finding the areas.

B. Look at triangles A–F again. Draw the smallest possible rectangle on
the grid lines around each triangle.

1. Find the area of each rectangle. Record your data in a table with
columns labeled for the triangle name, the area of the rectangle, and
the area of the triangle.

2. Use the data in your table. Compare the area of the rectangle and
the area of the triangle. Describe a pattern that tells how the two
are related.

C. Use your results from Question B. Write a rule to find the area of a
triangle.

Homework starts on page 44.
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3.2 More Triangles

Base and height are two words that describe triangles. The of a
triangle can be any one of the sides of the triangle. “Base” also refers to the
length of the side you choose as the base. The of a triangle is the
perpendicular distance from the top vertex to the base.

You can think of the height of a triangle as the distance a rock would fall if
you dropped it from the top vertex of the triangle straight down to the line
that the base is on.

Measure the height Measure the height Measure the 
inside the triangle. along one of the height outside

triangle’s sides. the triangle.

The side you identify as the base also determines what the height is.

Look at triangle A again. Suppose Suppose you turn triangle A again.
you turn triangle A so it rests on The second longest side becomes 
its shortest side. The shortest side the base. The height is measured 
of the triangle becomes the base. outside and to the right of the
The height is measured outside triangle.
and to the left of the triangle.

height

base
height

base

height

base

Triangle A Triangle B

height

base

Triangle C

height

base

height

base
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Problem 3.2

In this problem, you are going to explore how changing the position or
orientation of a triangle affects the base, height, and area of a triangle.

Identifying Base and Height

A. Cut out copies of Triangles 1 and 2. Position each triangle on
centimeter grid paper.

1. Label the base and height of each triangle.

2. Find the area of each triangle. Explain how you found the area.
Include any calculations that you do.

B. Find a second way to place each triangle on the grid paper.

1. Label the base and height of each triangle in its new position.

2. Find the area of each triangle. Explain how you found the area.
Include any calculations that you do.

C. Does changing which side you label the base change the area of the 
triangle? Explain.

D. When finding the area of a triangle, are there advantages or
disadvantages to choosing a particular base and its corresponding
height? Explain.

Homework starts on page 44.

a

b

d
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f

c

Triangle 1 Triangle 2
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Problem 3.3

3.3 What’s the Area?

Sometimes the word “family” is used to describe relationships among
objects.

For example, if Tamarr says that and form a “family” of 
fractions, what might she mean?

This problem challenges you to make a triangle “family” on a coordinate
grid. As you make the triangles described in the problem, think about why
they are called a triangle family.

Triangle Families

On a grid like the one below, draw a segment 6 centimeters long. Use this
segment as a base for each triangle described in Question A. Draw each
triangle on a separate grid.

A. 1. Sketch a right triangle with a height of 4 centimeters.

2. Sketch a different right triangle with a height of 4 centimeters.

3. Sketch an isosceles triangle with a height of 4 centimeters.

4. Sketch a scalene triangle with a height of 4 centimeters.

5. Find the area of each triangle that you made.

4
8

3
6 ,2

4 ,1
2 ,
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Problem 3.4

3.4

B. 1. What do these four triangles have in 
common? 

2. Why do you think these four triangles can 
be called a triangle family?

C. Use grid paper to make a new triangle family 
that has a different base and height than the 
one you have already made. What are the 
base, height, and area of your triangle family?

Homework starts on page 44.

Designing Triangles Under Constraints

In this problem, use your knowledge about triangles to draw triangles that
meet given conditions, or constraints.

Designing Triangles Under Constraints

For each description, draw two triangles that are not congruent (same
shape, same size) to each other. If you can’t draw a second triangle,
explain why. Make your drawings on centimeter grid paper.

A. The triangles each have a base of 5 centimeters and a height of
6 centimeters. Suppose you draw two different triangles. Do they 
have the same area? 

B. The triangles each have an area of 15 square centimeters. Suppose 
you draw two different triangles. Do they have the same perimeter? 

C. The triangles each have sides of length 3 centimeters, 4 centimeters,
and 5 centimeters. Suppose you draw two different triangles. Do they
have the same area? 

D. The triangles are right triangles and each have a 308 angle. Suppose
you draw two different triangles. Do they have the same area? Do 
they have the same perimeter? 

Homework starts on page 44.
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Applications
For Exercises 1–6, calculate the area and perimeter of each triangle.
Briefly explain your reasoning for Exercises 1, 4, and 5.

1. 2.

3.

4.

44 Covering and Surrounding

6cmp06se_CV3.qxd  5/16/05  11:54 AM  Page 44



Investigation 3 Measuring Triangles 45

7. Find the area of each figure. (The figures are not drawn to scale.)

a. b.

c. d.

8. Vashon said that if you used 7 feet as the base for the triangle in
Exercise 7(d), you would calculate the same area as you did when you
used the 10-foot base. Do you agree with him? Explain.

9. For each triangle in Problem 3.1, find a base and corresponding height.

a. Use these values to find the area of each triangle.

b. Compare these areas to the answers you got in Problem 3.1. What
do you notice?

7 ft

10 ft

12.2 ft

8 m

10 m

5 cm

3 cm

3 cm

13 cm

5. 6.

For: Multiple-Choice Skills 
Practice

Web Code: ama-5354
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10. Talisa says it does not matter which side you use as the base of a
triangle when finding the area of a triangle. Do you agree with her?
Why or why not?

11. Melissa was finding the area of a triangle when she wrote:
Area = 3 3 3

a. Make a sketch of a triangle she might have been working with.

b. What is the area of the triangle?

12. What is the height of a triangle whose area is 4 square meters and 

whose base is meters?

For Exercises 13–16, find the perimeter and area of the figure. (The 
figures are not drawn to scale.)

13. 14.

15. 16.

17. Keisha says these right triangles have different areas. Do you agree
with her? Why or why not?

4 cm

3 cm

3 cm

4 cm

2    in.

6    in.

2    in.
5    in.1

2

1
2

1
4

1
4

10 cm
12 cm

13 cm

13 cm

10 cm
26 cm

24 cm

4 cm

7 cm

2 
1
2 

4 
1
2 

1
2
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For Exercises 18–20, find the area of the triangle.

18. 19. 20.

21. Tomas said that scalene, isosceles, and right triangles have different
areas because they look different. Marlika disagrees and says that if
they have the same base and the same height, their areas will be the
same. Do you agree with Tomas or Marlika? Why?

22. Multiple Choice What is the best statement about this family of
triangles?

A. They each have the same base length.

B. They each have the same area.

C. They each have interior angles totaling 1808.

D. All the above statements are true.

For Exercises 23–25, draw two triangles that are not congruent to each
other for each description. If you can’t draw a second triangle, explain 
why. Make your drawings on centimeter grid paper.

23. The triangles each have a base of 8 centimeters and a height of
5 centimeters. Suppose you draw two different triangles. Do they 
have the same area? 

24. The triangles each have an area of 18 square centimeters. Suppose you
draw two different triangles. Do they have the same perimeter? 

25. The triangles each have sides of length 6 centimeters, 8 centimeters,
and 10 centimeters. Suppose you draw two different triangles. Do they
have the same area? 

8 cm

6 cm

8 cm

6 cm

8 cm

6 cm

For: Help with 
Exercises 23–25
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Connections
For Exercises 26–31, find the area and perimeter of each polygon. Briefly
explain your reasoning for Exercises 27, 30, and 31.

26. 27.

28. 29.

31.30.
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32. A schooner (SKOON ur) is a sailing ship with two or more masts.
The sails of a schooner have interesting shapes. Many sails are
triangular or can be made by putting two or more triangles together.

a. Look at the sails on the schooner above. For each sail that is visible,
sketch the sail and show how it can be made from one or more
triangles.

b. For each sail in part (a), what measurements would you have to
make to find the amount of cloth needed to make the sail?

33. Multiple Choice Portland Middle School students are submitting
designs for a school flag. The area of each region of the flag and its
color must accompany the design.

In this design, an isosceles triangle is drawn inside a square with sides
that are 10 centimeters long. What is the area of the shaded region
inside the square but outside the triangle?

F. 100 cm2 G. 50 cm2 H. 25 cm2 J. 10 cm2

10 cm
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34. The garden club is making glass pyramids to sell as terrariums
(tuh RAYR ee um; a container for a garden of small plants). They 
need to know how much glass to order.

The four faces (sides) of the terrarium are isosceles triangles. Each
triangle has a base of 42 centimeters and a height of 28 centimeters.
The square bottom of the terrarium is also glass. How much glass is
needed for each terrarium?

For Exercises 35–38, a game company decides to experiment with new
shapes for dartboards. For each problem, subdivide the shape into the 
given regions. Explain your strategies.

35. a square with four regions representing

of the area, of the area,

of the area, and of the area

36. an equilateral triangle with four regions,

each representing of the area

37. a rectangle with four regions representing of the area, of the area,

of the area, and of the area

38. a rectangle with four regions representing of the area, of the area,

of the area, and of the area1
16

3
16

1
4

1
2

1
4

3
12

1
6

1
3

1
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5

3
10

1
5

1
10
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Extensions
39. Multiple Choice Which diagram would make a pyramid when folded

along the dashed lines? (A pyramid is the shape shown in Exercise 34.)

A. B.

C. D.

40. Explain how you could calculate the area and perimeter of this regular
hexagon.

4 cm

4 cm

4 cm

4 cm

4 cm

4 cm

2    cm1
22    cm1

2

4 cm

2 cm
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3

In your work in this investigation, you discovered strategies for finding the
areas and perimeters of triangles by relating them to rectangles. These
questions will help you to summarize what you have learned.

Think about your answers to these questions. Discuss your ideas with 
other students and your teacher. Then write a summary of your findings in
your notebook.

1. Describe an efficient way to find the area of a triangle. Be sure to
mention the measurements you would need to make and how you
would use them to find the area. Explain why your method works.

2. Describe how to find the perimeter of a triangle. Be sure to mention
the measurements you would need to make and how you would use
them to find the perimeter.

3. Compare the methods that you used for finding the areas and
perimeters of rectangles and areas and perimeters of triangles.
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