
Unit 3: Measuring Circles
Lesson 1: How Well Can You Measure? & Lesson 2: Exploring Circles & Lesson 3: Exploring Circumference

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.RP.A.2.a  
Decide whether two 
quantities are in a 
proportional relationship 
(e.g., by testing for 
equivalent ratios in a 
table or graphing on a 
coordinate plane and 
observing whether the 
graph is a straight line 
through the origin).
7.G.B.4  Know the 
formulas for the area and 
circumference of a circle 
and use them to solve 
problems; give an 
informal derivation of the 
relationship between the 
circumference and area 
of a circle.

I understand that it 
can be difficult to 
measure the 
quantities in a 
proportional 
relationship 
accurately. I can 
identify the diameter, 
center, radius, and 
circumference of a 
circle.  I can describe 
the characteristics 
that make a shape a 
circle.  I can describe 
the relationship 
between 
circumference and 
diameter of any 
circle.

3.1 The purpose of this warm-
up is to help students visualize 
circumference as a linear 
measurement, in preparation 
for examining the relationship 
between diameter and 
circumference in the next 
activity. Some students may 
be able to imagine unrolling 
the tube into a rectangle in 
order to compare its length 
and width.

1.2 In this activity, students examine 
the relationship between the length 
of the diagonal and the perimeter for 
squares of different sizes. This 
prepares students for examining the 
relationship between the diameter 
and circumference of circles in a 
future lesson. Students graph their 
measurements and find that the 
points look like they are close to 
lying on a line through the origin, 
suggesting that there is a 
proportional relationship between 
these quantities.

Exploration Activity (replaces Lesson 
2): Each student draws their own 
circle. Students compare the 
relationship between their diameter 
and estimated circumference. 
Students begin to see that the 
relationship is always about 3.14 or 
Pi. 

3.3  In this task, students use 
the constant of proportionality 
they estimated in the previous 
task to calculate 
circumferences of circles given 
the diameter and vice versa. 
The purpose is to reinforce the 
proportional relationship 
between circumference c and 
diameter d and use the formula 
c=kd, where k is about 3 or 3.1 
(the value agreed upon in the 
previous task).

Reinforce the main ideas:  
Diameter and circumference are 
proportional to each other.  We can 
find one from the other using the 
relationship C=kd, where k is the 
proportionality constant, which we 
have estimated as 3.1 (average 
from task “Measuring 
Circumference and Diameter”). For 
example, for a circle of diameter 4 
cm, we have 3.1⋅4≈12.4, so the 
circle has a circumference 
approximately equal to 12.4 cm.  
The exact constant of 
proportionality is called π. 
Frequently used approximations for 
π are 227, 3.14, and 3.14159, but 
none of these are exactly π.

3.4 Identifying 
Circumference and 
Diameter: Students are 
given two 
measurements and 
must decide whether or 
not the values could be 
reasonable 
approximations for a 
circles diameter and 
circumference. 

Practice 
Problems form 
Lesson 2 #2-3; 
Lesson 3 #1-2

Lesson Resources: Click Here

Unit 3: Measuring Circles
Lesson 4: Applying Circumference

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.G.B.4  Know the 
formulas for the area 
and circumference of a 
circle and use them to 
solve problems; give 
an informal derivation 
of the relationship 
between the 
circumference and 
area of a circle.

I can choose an 
approximation for π 
based on the 
situation or 
problem.                    
If I know the radius, 
diameter, or 
circumference of a 
circle, I can find the 
other two.

4.1 The purpose of this warm-
up is for students to reason 
about the various 
measurements of a circle. In 
each of the pictures, students 
are given a piece of 
information about the circle 
and asked to reason about the 
other measurements of the 
circle. Some of these 
measurements can be found 
based on the given information 
while others, without a 
calculator, would require an 
estimate.

4.2 Using Pi: In the previous lesson, 
students identified the constant of 
proportionality relating the 
circumference and diameter of a 
circle. The purpose of this activity is 
for students to calculate 
measurements of a circle using 
different approximations of π. 
Students are given either the radius, 
diameter, or circumference of a 
circle and use calculators to 
compute the other two 
measurements. Different students 
use different approximations of π: 
227, 3.14, and 3.1415927. The last 
approximation for π is the precision 
that many calculators show.

4.4 Measuring a Picture Frame: The 
purpose of this activity is to calculate 
the length of a complex shape made 
out of parts of circles. Students are 
given a drawing of a picture frame 
that is made up of half-circles and 
three-quarter circles and are asked 
to find the total length required to 
make the frame out of wire. Next, 
students are asked what the radius 
would be of a circle with a 
circumference equal to the picture 
frame perimeter. This activity marks 
the first time that the term perimeter 
is used in the context of 
circumference.

What are some approximations of 
π?  f I know the radius of a circle, 
how do I find its diameter and 
circumference?  What if I know the 
circumference? How do I find 
diameter or radius?

4.5 Circumferences of 
Two Circles: students 
use their knowledge of 
circumference, 
diameter, and radius to 
answer questions about 
circles. 

Practice 
Problems from 
Lesson 4 #1-3

Lesson Resources: Click Here

Unit 3: Measuring Circles
Lesson 5: Circumference and Wheels

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.G.B.4  Know the 
formulas for the area 
and circumference of a 
circle and use them to 
solve problems; give 
an informal derivation 
of the relationship 
between the 
circumference and 
area of a circle.

If I know the radius 
or diameter of a 
wheel, I can find the 
distance the wheel 
travels in some 
number of 
revolutions

5.1 A Rope and a Wheel  This 
warm-up reminds students of 
the meaning and rough value 
of π. They apply this 
reasoning to a wheel and will 
continue to study wheels 
throughout this lesson. 

5.2 Rolling, Rolling, Rolling:  
Students measure the circumference 
of circles by rolling them like wheels. 
They relate this to what they 
previously learned about the 
relationship between the diameter of 
a circle and its circumference. The 
circular objects that students 
measured earlier can be reused for 
this activity, the difference being that 
rather than wrapping something 
around each circle, they will roll the 
circle on a flat surface in order to 
measure its circumference.

5.4 Rotations and Speed: This 
activity introduces a new quantity, 
the speed the wheel travels. As long 
as the rate the wheel rotates does 
not change, there is a nice 
relationship between the distance 
the wheel travels, d, and the amount 
of time, t. With appropriate units, 
d=rt: here r is the speed the wheel 
travels, which can be calculated in 
terms of the rate at which the wheel 
spins. The goal of this activity is to 
develop and explore this 
relationship.

Key points to address: The 
circumference of a circle is how far 
the circle rolls in one complete 
revolution.  If d is the distance a 
circular wheel rolls in x rotations, 
then d=Cx where C is the 
circumference of the wheel.

5.5 Biking Distance: 
Students show their 
understanding of 
circumference and how 
it compares to the 
revolution of a wheel. 

Practice 
Problems from 
Lesson 5 #1-5

Lesson Resources: Click Here

https://altasierra.cusd.com/Math7Unit3.aspx
https://altasierra.cusd.com/Math7Unit3.aspx
https://altasierra.cusd.com/Math7Unit3.aspx


Unit 3: Measuring Circles
Lesson 6: Estimating Areas & Lesson 7: Exploring the Area of a Circle

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.G.B.6  Solve real-
world and 
mathematical 
problems involving 
area, volume and 
surface area of two- 
and three-dimensional 
objects composed of 
triangles, 
quadrilaterals, 
polygons, cubes, and 
right prisms.

I can calculate the 
area of a 
complicated shape 
by breaking it into 
shapes whose area I 
know how to 
calculate.

6.1 Mental Calculations: This 
warm-up encourages using 
different strategies to perform 
arithmetic operations mentally. 
One of these is the idea of 
compensation. These methods 
for performing mental math 
are arithmetic analogues of 
the composition and 
decomposition techniques 
students use in this lesson to 
calculate areas of shapes.

6.3 Area of Nevada: In this activity 
students first identify the information 
needed to estimate the area of the 
state of Nevada from a map. Next, 
they use strategies developed in 
earlier work to make an estimate. 
The area can only be estimated as 
the shape is more complex and not a 
polygon

7.3 Covering a Circle: In this activity 
students first identify the information 
needed to estimate the area of the 
state of Nevada from a map. Next, 
they use strategies developed in 
earlier work to make an estimate. 
The area can only be estimated as 
the shape is more complex and not a 
polygon

What things are important to think 
about when asked to find the area 
of a figure?  What things do we 
know help us find area of any 
figure?

6.4 The Area of Alberta: 
Students use strategies 
from today's lesson to 
estimate the Province of 
Alberta. 

Practice 
Problems from 
Lesson 6 #1-5

Lesson Resources: Click Here

Unit 3: Measuring Circles
Lesson 7: Exploring the Area of a Circle & Lesson 8: Relating Area to Circumference

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.G.B.4  Know the 
formulas for the area 
and circumference of a 
circle and use them to 
solve problems; give 
an informal derivation 
of the relationship 
between the 
circumference and 
area of a circle.

I can explain how the 
area of a circle and 
its circumference are 
related to each other.  
I know the formula for 
the area of a circle. 

8.1 Irrigating Farms: The 
purpose of this activity is for 
students to estimate the area 
of a circle by comparing it to a 
surrounding square.

7.2 Estimating Areas of Circles: In 
this activity, students use a similar 
process to see that the relationship 
between the diameter and area of a 
circle is not proportional. This 
echoes the earlier exploration 
comparing the length of a diagonal 
of a square to the area of the 
square, which was also not 
proportional. Each group estimates 
the area of one smaller circle and 
one larger circle. After estimating the 
area of their circles, students graph 
the class’s data on a coordinate 
plane to notice that the data points 
curve upward instead of making a 
straight line through the origin.

8.2 Making a Polygon Out of a 
Circle: The purpose of this activity is 
for students to use what they know 
about finding the area of a 
parallelogram to develop the formula 
for the area of a circle. This activity 
builds on the work students did in 
grade 6 when cutting and 
rearranging shapes in order to 
calculate their areas. In this activity, 
students cut and rearrange parts of a 
circle to approximate a 
parallelogram. They see that the 
area of the parallelogram would be 
calculated by multiplying half of the 
circle’s circumference times its 
radius. 

Main ideas to discuss: We can find 
the area of a circle if we know the 
radius or the diameter.  We know 
that the radius is half the length of 
the diameter.  The formula for 
finding area of a circle is A=πr2.

8.5 A Circumference of 
44: Students find the 
area of circles using the 
formula. 

Practice 
Problems from 
Lesson 8 #1-5

Lesson Resources: Click Here

Unit 3: Measuring Circles
Lesson 9: Applying Area of Circles & Lesson 10: Distinguishing Circumference and Area

Standard Objective Warm-Up Activity Activity Are You Ready For More? Lesson Synthesis
Cool 

Down/Assessment Homework
7.G.B.4  Know the 
formulas for the area 
and circumference of a 
circle and use them to 
solve problems; give 
an informal derivation 
of the relationship 
between the 
circumference and 
area of a circle.

I can write exact 
answers in terms of 
π. I can calculate 
the area of more 
complicated 
shapes that include 
fractions of circles.

9.1 Still Irrigating the Field: 
The purpose of this activity is 
for students to calculate a 
more exact answer to a 
problem from the previous 
lesson in which they estimated 
the area. Since each answer 
choice listed results from a 
different approximation of π.

9.2 Comparing Areas Made with 
Circles: The purpose of this activity 
is for students to find the areas of 
regions involving different-sized 
circles and compare the strategies 
used. The first question introduces 
subtraction as a strategy to find the 
area around the outside of a circle. 
The second question introduces 
division to find the area of fractions 
of a circle.

10.4 Analyzing Circle Claims: They 
analyze and critique two claims 
about each situation, choosing or 
supplying the best response and 
explaining why (MP3). Students 
must recognize that in the first 
situation, one of the claims 
inaccurately estimates the size of the 
circle. In the second situation, one of 
the claims calculates the 
circumference instead of the area. In 
the third situation, both claims are 
inaccurate. One of the claims has 
the right number but uses square 
units, and the other has the right 
units but the wrong number.

A goat (point G) is tied with a 
6-foot rope to the corner of a 
shed. The floor of the shed is 
a square whose sides are 
each 3 feet long. The shed is 
closed and the goat can't go 
inside. The space all around 
the shed is flat, grassy, and 
the goat can't reach any other 
structures or objects. What is 
the area over which the goat 
can roam?

When would we need to calculate 
the circumference of a circle?  
When would we need to calculate 
the area?  What do you need to 
know to estimate or calculate the 
circumference of a circle?   What 
do you need to know in order to 
estimate or calculate the area of a 
circle?

10.5 Measuring a 
Circular Lawn: Students 
apply their 
understanding of 
circumference and the 
area of a circle.

Practice 
Problems from 
Lesson 9 #1-3; 
Lesson 10 #1

Lesson Resources: Click Here

https://altasierra.cusd.com/Math7Unit3.aspx
https://altasierra.cusd.com/Math7Unit3.aspx
https://altasierra.cusd.com/Math7Unit3.aspx

