
Unit 3

Measuring 
Circles

Circles are round and come in many different 
sizes. One way to compare circles is by 
measuring the distance around the circle. In 
this unit, you will measure circles in a variety 
of ways and describe their size using these 
measurements.

Essential Questions

•	 �How do we measure circles when all of  
our tools are straight?  

•	 �What is π and what does it have to do  
with circles? 

•	 �How can squares help you measure the  
space inside circles?
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Summary | Lesson 1

Try This

Figures A, B, and C are scaled copies. This table 
shows the relationship between the height and 
perimeter of each figure. 

a  �Is the relationship proportional? Explain your 
thinking. 

b  ��What would be the perimeter of a scaled copy with a  
height of 12 units? Height 

(units)
Perimeter 

(units)

3 10

7.5 25

9 30

12

AA BB CC

Proportional relationships can appear in geometry when you look at scaled copies  
of shapes.

Some examples of these proportional relationships include:

•	 The side lengths of a square and its perimeter.

•	 The diagonal length of a square and its perimeter.

•	 The diagonal length of an octagon and its perimeter.

Because the relationship between the diagonal length and the 
perimeter of a square is proportional, you can determine one of the 
measurements if you know the other. 

For example, to determine the perimeter of a square whose diagonal 
length is 16 units, you can multiply by the constant of proportionality, 
approximately 2.83. 16 · 2.83 ≈ 45 units

16 units



Summary | Lesson 2 

Try This

Here is a circle. Draw and label a radius and a diameter. 

A circle is a shape made out of all the points that are the same distance from a  
center point. 

You can measure a circle with its radius. A radius is a line segment that connects the 
center of a circle with a point on the circle. Every radius of a circle is the same length. 

You can also measure a circle with its diameter, which is the distance from one point on 
a circle through the center to another point on the circle. It is also the longest distance 
across the circle.

For any circle, the length of the diameter is two times the length of the radius.

For example, here is a circle. The radius AB is 6 units.  
The diameter CD is 12 units. 

B

C

A

D6 unitsRadius

Diameter

12 units



Summary | Lesson 3 

Try This

What is the circumference of a circle with a radius of 3 units? 

3 units

The distance around a circle is called the circumference. There is a proportional relationship 
between the diameter of a circle and its circumference. The constant of proportionality for 
that relationship is π (pi). π is often approximated as 3.14 or ​​ 22

 — 7 ​​. 

For any circle, we can calculate the circumference, C, using the equation C = πd.

For example, if the diameter of a circle is 7 units, 
the circumference of the circle can be calculated 
approximately as 7 · 3.14 = 21.98. More accurately,  
C = 7π units.

If we know the radius of a circle, we can calculate the 
circumference by first determining the diameter, then  
using the equation C = πd.

7 units



Summary | Lesson 4 

Try This

Determine the perimeter of this shape. 

3 cm

You can use what you know about the perimeter of squares and rectangles and the 
circumference of circles to find the perimeter of complex shapes.

•	 Determine what pieces it is made up of such as semicircles, quarter-circles, and straight pieces.

•	 Determine the length of each straight piece and the radius or diameter of each partial circle.

•	 Determine the perimeter or circumference of each piece.

•	 Add them together to get the total perimeter. 

The perimeter of the heart shape is made up of 2 semicircles 
and 2 straight pieces. The scale is 6 centimeters. 

Each semicircle has a diameter of 6 centimeters. Together they  
make up one entire circle with a diameter of 6 centimeters and  
a circumference of 6 · π = 6π centimeters. Each straight edge 
is 6 centimeters long. 

The total perimeter is 6π + 12 centimeters.

6 cm



Summary | Lesson 5 

Try This

Estimate the area of this shape. 

1 cm

There are many ways you can find the area of a complex shape on a grid.

Here are some strategies you can use:

Counting whole and  
partial squares

Decomposing  
and rearranging

Enclosing and  
subtracting

≈11 square units1 unit

1
1

1

≈2
1

1
1

11

1

≈11 square units ≈11 square units≈11 square units1 unit

≈2

22

2

≈11 square units≈11 square units
4

4

2 1

1 ≈1
16 - 5 = 11

1 unit



Summary | Lesson 6 

Try This

a  ��Draw a radius square for this circle. Then determine 

the area of the radius square.

b  �Estimate the area of the circle. Explain your thinking. 

You can use radius squares to estimate the area of a circle.

A radius square is a square whose side length is the same as the radius of the circle.

When you break apart and rearrange the radius squares, it takes a little more than  
3 radius squares to cover a circle. This means that the area of the circle is a little more 
than three times the area of the radius square.

In the example, the radius is 4 units. 

The area of the radius square is 4 · 4 or 42, which is equal  
to 16 square units.

Since it takes a little more than 3 radius squares to cover  
a circle, the area of the circle is a little more than 3 · 16,  
or a little more than 48 square units.

44



Summary | Lesson 7 

Try This

Determine the exact area of this circle.  

You can find the area of a circle if you know the  
length of its radius, r.

The approximate area of a circle is equal to the  
area of a little more than 3 radius squares.  
Each radius square has an area of r2. 

The exact area of a circle is equal to the area of π 
radius squares. You can express this with the  
formula A = π ⋅ r2.

For example, to find the area of a circle with a radius of 3 centimeters,  
you can calculate 32, then multiply the result by π. The area of the  
circle is 9π square centimeters.

rr

3 cm



Summary | Lesson 8 

Try This

Here is a circle cut into rings and unrolled into 
a triangle shape. 

a  �Calculate the area of the circle. 

b  �Calculate the area of the triangle.  

c  �How are the two areas related? 

12π units

6 units

6 
un

its

If you take apart a circle and 
rearrange it to resemble a triangle, 
the formula for the area of a circle 
can be related to the formula for the 
area of the triangle.

This helps us make sense of each part 
of the formula for the area of a circle.

•	 The radius of a circle is r and the circumference is π · d, 
so you can substitute those values into the equation for 
the area of a triangle.

•	 You can replace d with 2 · r.

•	 ​​ 1 — 2 ​​ · 2 = 1, which leaves A = π · r2.

A = ​​ 
1

 — 
2

 ​​ · b · h

A = ​​ 
1

 — 
2

 ​​ · (π · d) · r

A = ​​ 
1

 — 
2

 ​​ · π · (2 · r) · r

A = π · r · r

A = π · r2

Base, b

Height, h
Radius, r

Radius, r

Circumference, π · d



Summary | Lesson 9 

Try This

Determine the area of this shape. 

3 cm

We can use different strategies and different ways of thinking to calculate the area of complex 
figures. Here are two ways we can determine the area of this shape:

Strategy 1 Strategy 2

2 cm

r = 2

r = 2

Area = 2π

Total area = 2π + 12 + 2π =
4π + 12 square centimeters

Area = 2 · 6 = 12

Area = 2π

Area =    ·
π·2·2

1
2

Area =    ·π·2·21
2

2 cm

r = 2

Total area = 4π + 12 square centimeters

Area = 12

Area = π·2·2
Area = 4π

The path to the solution may not be obvious at first, but by breaking the shape down into 
squares, circles, and parts of circles, we can figure things out!



Summary | Lesson 10 

Try This

The perimeter of this square is equal to the circumference of this circle. 

a  What is the radius of the circle? 

b  What is the area of the circle?

One of the fun things about math is how you can 
test predictions using calculations. You can make 
a guess about something, like when the total area 
of the square and circle will be greatest, and then 
determine how close your prediction is to the 
actual answer.

Sometimes your guess will turn out to be correct. 
Other times, you get to experience the surprise and 
wonder of discovering something unexpected!

? units

8 units



Try This | Answer Key

Lesson 1

a  �Yes. Explanations vary. The relationship is proportional because each height can 

be multiplied by ​​ 10
 — 3 ​​ to get the matching perimeter. 

b  �40 units.

Caregiver Note: One strategy is to multiply the height by the scale factor ​​ 10
 — 3 ​​, and  

12 · ​​ 10
 — 3 ​​ = 40 units. Another strategy is to use the values from figure A. Since the 

height is 4 times as much (3 · 4 = 12), the perimeter will also be 4 times as much  
and 10 · 4 = 40 units.

Lesson 2

Drawings vary.

Lesson 3

6π units, 18.84 units, or ​​ 132
 — 7 ​​ units. Responses vary as students may use π, 3.14,  

or ​​ 22
 — 7 ​​ in their calculations.

Lesson 4

3π + 18, 27.42, or ​​ 192
 — 7 ​​ centimeters. Responses vary as students may use π, 3.14,  

or ​​ 22
 — 7 ​​ in their calculations.

Caregiver Note: There are six 3-centimeter-long sides, which measure  
a total of 18 centimeters. There is also a semicircle with a diameter of 6 centimeters. If 
it were a whole circle, its circumference would be 6π centimeters. Since it’s  
only half of the circle, the length of the curved side is 3π centimeters. If we add 
together the lengths of the curved side and the straight sides, we get a perimeter  
of 3π + 18 centimeters. 

Radius
Diam

ete
r



Try This | Answer Key

Lesson 5

Responses vary. The area is a little more than 7 square centimeters. There is one  
2-by-2-centimeter square with an area of 4 square centimeters. There are also  
two semicircles, which look like they have a combined area of a little more than  
3 square centimeters.

Lesson 6
a  

The area of the radius square is 4 square units.

b  �Responses vary. One radius square measures 4 square units, and it takes a little 
more than 3 radius squares to cover the full circle. Since  
4 · 3 = 12, the area of the circle is a little more than 12 square units.

Lesson 7

4π square units.

Caregiver Note: To determine the exact area, use the formula A = πr2. The radius of 
this circle is 2 units, so the area is π · 22, or 4π.

Lesson 8
a  �36π square units.

Caregiver Note: The formula for the area of a circle is A = πr2. Since the radius is 
6 units, the area is π · 62, or 36π square units. 

b  �36π square units.

Caregiver Note: To calculate the area of the triangle, multiply the base (12π units) 

by the height (6 units), then divide by 2. 12π · 6 = 72π, and ​​ 72π
 — 2 ​​ = 36π.

c  �Responses vary. The areas are the same. This is because the triangle and circle 
cover the same total amount of space, just arranged in different ways. 



Try This | Answer Key

Lesson 9

4.5π + 27 square centimeters

Caregiver Note: One strategy is to split the shape  
into a rectangle and a semicircle, determine the  
area of each part, then add them together. 

The rectangle has an area of 3 · 9 = 27 square 
centimeters. 

The semicircle is half of a circle with a radius of  
3 centimeters. The area of the whole circle would be 
9π square centimeters, so the semicircle has an area 

of ​​ 9π
 — 2 ​​ = 4.5π square centimeters. 

That means the total area of this shape is 4.5π + 27 square centimeters. 

Lesson 10

a  �​​ 16
 — π ​​ units (about 5.09 units). Responses vary as students may use π, 3.14, or ​​ 22

 — 7 ​​ in 

their calculations. 

Caregiver Note: The square has a perimeter of 8 · 4 = 32 units. This is equal to  
the circumference of the circle. Since the formula for the circumference of a  
circle is C = 2πr, dividing the circumference by 2π will give us the circle’s 
radius. ​​ 32

 — 2π ​​ = ​​ 16
 — π ​​ ≈ 5.09 units.

b  �​​ 256
 — π ​​ units (about 81.53 units). Responses vary as students may use π, 3.14, or ​​ 22

 — 7 ​​ in 

their calculations.

Caregiver Note: The circle has a radius of ​​ 16
 — π ​​ units. Since A = πr2, the area of this 

circle is π × (​​ 16
 — π ​​)

2
 = ​​ 256π

 — π2 ​​ = ​ 256
 — π ​ square units. 

3 cm

r = 3 cm

3 cm

9 cm


	ADM_G7_SE_U3_Try-This
	G7_U3_Glossary



