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8
General Outcome
• Use direct or indirect measurement to solve problems.

Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• describing the relationships among radius, diameter and circumference of circles
• relating circumference to pi
• determining the sum of the central angles
• constructing circles with a given radius or diameter
• solving problems involving the radii, diameters and circumferences of circles.
SS2 Develop and apply a formula for determining the area of:
• circles.
SP3 Construct, label and interpret circle graphs to solve problems.

By the end of this chapter, students will be able to:

CirclesCircles

Section Understanding Concepts, Skills, and Processes

8.1 ✓ draw a circle with a given radius

✓ draw a circle with a given diameter

✓ determine the diameter of a circle given its radius

✓ determine the radius of a circle given its diameter

8.2 ✓ estimate and calculate the circumference of a circle given its diameter or radius

✓ solve problems involving the circumference of circles

8.3 ✓ explain how to determine the area of a circle

✓ estimate and calculate the area of a circle

✓ solve problems involving the area of a circle

8.4 ✓ read circle graphs

✓ use circle graphs to solve problems

8.5 ✓ construct a circle graph with technology

✓ construct a circle graph without technology

Assessment as Learning Supported Learning

Use the Before column of BLM 8–1 Chapter 8 
Self-Assessment to provide students with the 
big picture for this chapter and to help them 
identify what they already know, understand, 
and can do. You may wish to have students 
keep this master in their math portfolio and 
refer back to it during the chapter.

• As students complete each section of the 
chapter or complete the Chapter 8 Review, 
have them review the related parts of BLM 
8–1 Chapter 8 Self-Assessment, fi ll in the 
appropriate part of the During column, and 
report what they might do about any items 
that they have marked either red or yellow.
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Chapter 8 Planning Chart

Section 
Suggested Timing Exercise Guide Teacher’s Resource

Blackline Masters
Materials and 

Technology Tools

Chapter Opener
• 20–30 minutes 

BLM 8–1 Chapter 8 Self-Assessment
BLM 8–2 Chapter Opener Math Link
BLM 8–3 Perimeter and Area

• grid paper, scissors
• compass, stapler

8.1 Construct Circles
• 45–50 minutes

Essential: 1, 2, 6, 8, 10, 
Math Link
Typical: 1–12, Math Link
Extension/Enrichment: 1, 2, 
13–15  

Master 8 Centimetre Grid Paper
BLM 8–1 Chapter 8 Self-Assessment
BLM 8–4 Circles
BLM 8–5 Drawing Circles Using a 

Computer and Drawing Software
BLM 8–6 Section 8.1 Extra Practice
BLM 8–7 Section 8.1 Math Link

• push pin
• ruler
• 12-cm long string
• compass

8.2 Circumference 
of a Circle
• 80–100 minutes

Essential: 1–3, 5, 7, 9, 
Math Link
Typical: 1–14, Math Link
Extension/Enrichment: 1, 2, 
15–19 

Master 2 Two Stars and One Wish
BLM 8–1 Chapter 8 Self-Assessment
BLM 8–8 Section 8.2 Extra Practice
BLM 8–9 Section 8.2 Math Link 

• minimum of 10 circular objects 
• string
• metre stick
• ruler
• calculator

8.3 Area of a Circle
• 80–100 minutes

Essential: 1–4, 6, 8, 10, 
Math Link
Typical: 1–16, Math Link
Extension/Enrichment: 1–3, 
17–20 

Master 8 Centimetre Grid Paper
BLM 8–1 Chapter 8 Self-Assessment
BLM 8–10 Section 8.3 Extra Practice
BLM 8–11 Section 8.3 Math Link 

• centimetre grid paper
• ruler
• compass
• scissors
• calculator

8.4 Interpret 
Circle Graphs
• 40–50 minutes

Essential: 1–3, 5
Typical: 1–8
Extension/Enrichment: 1, 2, 9

BLM 8–1 Chapter 8 Self-Assessment
BLM 8–12 Section 8.4 Extra Practice

• samples of circle graphs from 
newspapers, magazines, or web sites 
showing real-world applications

8.5 Create 
Circle Graphs
• 80–100 minutes

Essential: 1–4, 7
Typical: 1–10
Extension/Enrichment: 1–3, 
11–13 

Master 12 Percent Circles
BLM 8–1 Chapter 8 Self-Assessment
BLM 8–13 Draw a Circle Graph 

Using a Percent Circle
BLM 8–14 Creating Circle Graphs 

in Microsoft® Excel
BLM 8–15 Creating Circle Graphs 

in Corel® Quattro® Pro
BLM 8–16 Creating Circle Graphs 

in Appleworks® 6.2
BLM 8–17 Section 8.5 Extra Practice

• calculator
• compass
• ruler
• protractor
• coloured pencils
• computer with spreadsheet software

Chapter 8 Review
• 40–50 minutes

Have students do at least one 
question related to any concept, 
skill, or process that has been 
giving them trouble. 

Master 8 Centimetre Grid Paper
BLM 8–1 Chapter 8 Self-Assessment
BLM 8–6 Section 8.1 Extra Practice
BLM 8–8 Section 8.2 Extra Practice
BLM 8–10 Section 8.3 Extra Practice
BLM 8–12 Section 8.4 Extra Practice
BLM 8–17 Section 8.5 Extra Practice

• compass
• protractor
• ruler
• calculator
• computer with spreadsheet software

Chapter 8 
Practice Test
• 40–50 minutes

Provide students with the 
number of questions they can 
comfortably do in one class. 
Choose at least one question for 
each concept, skill, or process.
Minimum: 1–7, 9, 10, 12, 13

Master 8 Centimetre Grid Paper
BLM 8–1 Chapter 8 Self-Assessment
BLM 8–18 Chapter 8 Test

• compass
• protractor
• ruler
• calculator

Chapter 8 
Wrap It Up!
• 60–75 minutes 

(Method 2)

Master 1 Project Rubric
BLM 8–7 Section 8.1 Math Link
BLM 8–9 Section 8.2 Math Link
BLM 8–11 Section 8.3 Math Link
BLM 8–19 Chapter 8 Wrap It Up!

• research on drums in print material 
and from Internet sites (optional)

• designs from Section 8.1 Math Link 
(optional)

• calculator
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Chapter 8 Planning Chart (continued)

Section 
Suggested Timing Exercise Guide Teacher’s Resource

Blackline Masters
Materials and 

Technology Tools

Chapter 8 
Math Games
• 60–75 minutes

• stiff paper or cardboard
• compass, protractor, scissors 
• coloured pencils, paper clip

Chapter 8 Challenge 
in Real Life
• 60–75 minutes 

Master 1 Project Rubric • sample medallions and rosettes
• compass, ruler, coloured pencils

Chapters 5–8 Review
• 60–75 minutes  

Provide students with the 
number of questions they can 
comfortably do in one class. 
Choose at least one question for 
each concept, skill, or process.
Minimum: 1, 2, 4–7, 9–11, 13, 
16, 17

Master 8 Centimetre Grid Paper
Master 12 Percent Circles

• compass
• protractor
• ruler

Task
• 60–75 minutes

Master 1 Project Rubric
BLM 8–20 Chapter 8 Math Links 7 

Student Resource Answers
BLM 8–21 Chapter 8 BLM Answers

• paper
• compass or pin and string
• ruler
• circle template (optional)

Chapter 8 Assessment Planner

Assessment Options Type of Assessment Assessment Tool

Chapter Opener Assessment as Learning (TR pages i, 267) BLM 8–1 Chapter 8 Self-Assessment
Chapter 8 Foldable

8.1 Construct Circles Assessment for Learning (TR pages 270, 271, 272)
Assessment as Learning (TR pages 271, 272)

Math Learning Log (TR page 272)
BLM 8–1 Chapter 8 Self-Assessment

8.2 Circumference of a Circle Assessment as Learning (TR pages 274, 277, 279)
Assessment for Learning (TR pages 276, 278, 279)

Master 2 Two Stars and One Wish
Math Learning Log (TR page 279)
BLM 8–1 Chapter 8 Self-Assessment

8.3 Area of a Circle Assessment as Learning (TR pages 282, 284, 286)
Assessment for Learning (TR pages 283, 285, 286)

Math Learning Log (TR page 286)
BLM 8–1 Chapter 8 Self-Assessment

8.4 Interpret Circle Graphs Assessment as Learning (TR pages 288, 290, 291)
Assessment for Learning (TR page 291)

Math Learning Log (TR page 291)
BLM 8–1 Chapter 8 Self-Assessment

8.5 Create Circle Graphs Assessment as Learning (TR pages 294, 295, 297)
Assessment for Learning (TR pages 294, 295, 296)

Math Learning Log (TR page 297)
BLM 8–1 Chapter 8 Self-Assessment

Chapter 8 Review Assessment for Learning (TR page 298)
Assessment as Learning (TR page 299)

Math Learning Log (TR page 299)
BLM 8–1 Chapter 8 Self-Assessment

Chapter 8 Practice Test Assessment as Learning (TR page 300)
Assessment of Learning (TR page 301)

BLM 8–1 Chapter 8 Self-Assessment
BLM 8–18 Chapter 8 Test

Chapter 8 Wrap It Up! Assessment of Learning (TR page 300a) Master 1 Project Rubric

Chapter 8 Math Games Assessment for Learning (TR page 302)

Chapter 8 Challenge in Real Life Assessment for Learning (TR page 302a)
Assessment of Learning (TR page 302a)

Master 1 Project Rubric

Chapters 5–8 Review Assessment for Learning (TR page 306)
Assessment as Learning (TR page 306)

Math Learning Log (TR page 306)

Task Assessment of Learning (TR page 306a) Master 1 Project Rubric
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You may wish to use one or more of the following materials to help you 
assess student readiness for Chapter 8.

Assessment for Learning Supported Learning

Method 1: Have students develop 
a journal to explain what they 
personally know about the topics 
and how they use perimeter, area, 
and metric units in their lives.

Method 2: Have students complete
BLM 8–3 Perimeter and Area
to check their conceptual 
understanding. Remind students 
that you are looking for the scope 
of their knowledge.

• Students who require reinforcement of prerequisite 
skills may wish to complete the Get Ready materials 
available in the MathLinks 7 Workbook and at the 
www.mathlinks7.ca book site.
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266 MHR •  Mathematics 7:  Teacher’s Resource

What’s the Math?
In this chapter, students work with the circumference and area of circles, 
and with circle graphs. They start by learning to draw circles and identify the 
different parts of circles. Students investigate how to fi nd the circumference 
and the area of different circles, using estimation and a formula. Students 
then see how circle graphs are used to represent data before creating circle 
graphs of their own.

Activity Planning Notes
Start by having students identify circles in their environment and in the 
visuals in the student resource. Discuss the signifi cance of circles to other 
cultures. Have students brainstorm the characteristics of circles and how to 
defi ne a circle.

Suggested Timing
20–30 minutes

Materials
• grid paper
• scissors
• compass
• stapler

Blackline Masters
BLM 8–1 Chapter 8 

Self-Assessment

BLM 8–2 Chapter Opener
Math Link

Key Words
radius
diameter
circumference
pi
circle graph
sector
central angle

Math Link
Highlight the importance of drums to other cultures, and discuss the 
characteristics of circular drums. Ask students what they need to know 
about the circle before they can design and make a drum. You may 
wish to use BLM 8–2 Chapter Opener Math Link for this purpose.

You may wish to read the Wrap It Up! for this chapter problem, 
which is on page 301. Students could start to collect information 
about diff erent drums while they work on the rest of the chapter.
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Supported Learning

Learning Style, ESL, 
Language, and Memory
• Encourage students to think of 

examples of circles in their cultural 
environment. They might sketch 
circles or bring in photos.

Learning Style and Motor
• Create a Foldable ahead of time to 

use as a model. 

ESL and Language
• Consider displaying Key Words on 

a math word wall. Students may 
also choose to create their own 
vocabulary/picture dictionary. 
Matching a picture or symbol with 
each defi nition helps students 
consolidate their understanding 
of key terms.

Meeting the Needs of 
All Learners
• You may wish to invite someone 

with a special interest in drums to 
talk to the class about ceremonial 
drums. One or more people who 
make drums may be willing to 
assist your students in making an 
appropriate hand drum. Check 
with your local community to see 
which cultural groups are involved 
in drum-making and how to 
approach the members of these 
groups. Also research what special 
drums may be made and/or owned 
locally. For example, the Inuit 
have quite a unique drum design. 
You may wish to invite someone 
familiar with this to demonstrate 
it to the class. If possible, have 
students measure the drum and 
then use its measurements for some 
of the questions in the chapter.

Common Errors

• When students talk about circles,
they often confuse the terminology.

Rx Encourage them to use descriptions
and then apply the vocabulary.

Have students make the Foldable in the student resource to keep track 
of the information in the chapter. If you have a large stapler, you could 
have students open up their folded papers and place three staples on 
the middle fold.

You may prefer to have students keep track of Key Words 
using a design specifi cally for that purpose. Students can make the 
following Foldable and write vocabulary terms on the front of each 
tab. Have them use the space beneath the tab to write defi nitions and 
provide examples.

Step 1 Fold a sheet of notebook paper in half along 
the long axis with the crease to the right.

Step 2  Measure the height of the page and draw 
lines to divide the height into seven equal 
parts. Cut every part as far as the fold, 
creating tabs as you go. This will create 
seven tabs.

Step 3  Label each tab with a math term. 
Write defi nitions and give examples 
underneath the tabs.

Key Words Foldables could be slipped into the student resource as 
a bookmark to help students keep track of the words.

FOLDABLES TM

Study Tool

Assessment as Learning Supported Learning

Chapter 8 Foldable
As students work on each 
section in Chapter 8, have them 
keep track of any problems they 
are having under the What I 
Need to Work On tab in their 
chapter Foldable.

• As students complete each section, have them review the list 
of items they need to work on and then have them check off  
any that have been handled.
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8.1

Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• describing the relationships among radius, diameter and circumference of circles
• constructing circles with a given radius or diameter
• solving problems involving the radii, diameters and circumferences of circles.

Construct Circles
Suggested Timing 
40–50 minutes

Materials
• push pin
• ruler
• 12-cm long string
• compass

Related Resources
Master 8 Centimetre Grid Paper

BLM 8–1 Chapter 8 Self-Assessment

BLM 8–4 Circles

BLM 8–5 Drawing Circles Using a Computer and 
Drawing Software

BLM 8–6 Section 8.1 Extra Practice

BLM 8–7 Section 8.1 Math Link

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓
✓
✓
✓
✓
✓

1. 2.3 + 4.67 2. 2  
7
 _ 8   - 1  1 _ 4  

3. Draw two line segments that are parallel to each 
other. Explain how you know they are parallel.

4. Calculate 30% of 80.

5. The spinner is spun once.
The card is fl ipped. 
Show the sample space.

Mental Math
6. Paving stones cost $52/m2. Estimate how much it 

would cost to pave a patio that is 11 m2.

7. Estimate the area of the triangle.

8. Mentally calculate 75% of 120.

9.   1 _ 6   +   
3
 _ 6   10.   

3
 _ 6   -   1 _ 3  

Warm-Up

1.1 km

K
N

E T
T

I

23
2 m

3.4 m
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Activity Planning Notes
Have students consider the multiple circles in the Olympic 
Games symbol and different ways to draw them. Encourage 
students to discuss ways used to develop the symbol. For 
example, the original artist possibly used a compass. Since 
then, people may have used various techniques, such as 
the one with string used in this section.

Explore the Math
Students draw a circle with a given radius fi rst using 
string and then a compass.

Method 1: Have students try the string investigation. 
Consider providing the string with one loop already made 
at one end. Demonstrate how to make a loop with the other 
end. Follow with the compass activity.

Answers

Warm-Up 

 1. 6.97 2. 1  
5
 _ 8  

 3. Check that the lines are parallel. Look for the idea that 
parallel lines never meet and are the same distance apart 
all the way along their length.

 4. 24

 5. Students could use a table, a tree diagram, or some other 
form of organizer.

2 3

K K, 2 K, 3

I I, 2 I, 3

T T, 2 T, 3

T T, 2 T, 3

E E, 2 E, 3

N N, 2 N, 3

 6. Look for about $520 ($52 × 10) or $500 ($50 × 10)

 7. Look for 3 m2 (2 m × 3 m ÷ 2).

 8. 90

 9.   4 _ 6   or   2 _ 3   10.   2 _ 6   or   1 _ 3  

 Supported Learning

ESL
• English language learners may have diffi  culty with terms 

such as symbol, twice, accurate, spiral, and optical illusion. 
Have students add new terms to their dictionary.

Motor
• Some students need additional practice with using a compass. 

Have them use a compass to trace circles on BLM 8–4 
Circles. Alternatively, consider inviting students to trace 
2-D circles they fi nd in the classroom.

• After attempting both strategies, allow students to choose 
the method they feel more comfortable with to answer #4 
to #8.

• If you have access to computers, allow students to draw 
circles using computer software. BLM 8–5 Drawing Circles 
Using a Computer and Drawing Software provides general 
instructions for drawing circles.

Common Errors

• Students may experience diffi  culties using the compass 
or string apparatus.

Rx Provide students with BLM 8–4 Circles. Using the 
compass or the string, have them practise tracing over 
the circles.
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Answers

Show You Know: Example 2
a) Divide the diameter by 2.

b) 4 cm

c) Students should draw a circle with a diameter of 8 cm.

Communicate the Ideas

 1. Answers may vary. For example: The radius is one half of 
the diameter. To fi nd the diameter, multiply the radius by 2.

 2. Answers may vary. For example: In the middle of your 
notebook page, draw a line segment 4 cm long. Set the 
point of your compass at one end of the line segment. 
Set the point of your pencil at the other end of the line 
segment. Holding the compass point at its end of the line 
segment, rotate the compass to draw the circle.

 3. Answers will vary. For example: When you trace around a 
circle, there are no corners.

Method 2: Post large sheets of paper around the classroom. Put a push pin 
in each sheet, and have markers attached with different (loops already in) 
string lengths. Have students come to the sheets to practise string drawing. 
Follow with the compass activity.

Method 3: Demonstrate the string activity. Then have students do the 
compass activity.

Assessment 
for Learning Supported Learning

Example 2
Have students do 
the Show You Know 
related to Example 2.

• Make sure that students understand that the diameter of any circle 
is equal to two times the radius. You may wish to use a large circle 
to illustrate this. Have students identify the radius and the diameter, 
and then use the radius to measure the diameter.

• Allow students to use the method of their choice to draw the circle. 
Their circle should be within 2 mm of the correct diameter. Students 
may need to sharpen their pencils to get this level of accuracy.

• Provide an additional question for students who would benefi t from it:
a) Draw a circle with a radius of 4 cm. (Students may need to 

review Example 2 to do this. Make sure that they can differentiate 
between radius and diameter.)

b) Predict the diameter of the circle you drew. (Listen to student 
explanations.)

c) Measure the diameter of your circle. Were you correct? Explain why 
or why not. (The diameter is 8 cm. Students who do not remember 
that the diameter is twice the radius might put a note to themselves in 
their chapter Foldable under What I Need to Work On.)

Math7LinkTR-Chapter08.indd   Sec1:270Math7LinkTR-Chapter08.indd   Sec1:270 5/14/07   9:12:02 AM5/14/07   9:12:02 AM



Chapter 8  •  MHR  271

Key Ideas
This section summarizes defi nitions of diameter and 
radius and ways to draw a circle.

Communicate the Ideas
These questions allow students to describe diameter and 
radius, and draw a circle. They apply what they know 
about circles in a real-world scenario.

Practise and Apply
Students will need Master 8 Centimetre Grid Paper 
in order to do #9. In #11, you may wish to discuss with 
students the difference between “Sometimes true” (true 
in only specifi c situations) and “Always true” (can be 
generalized). In #12, consider allowing students to design 
a crop circle instead.

 Supported Learning

Learning Style and Memory
• Provide BLM 8–6 Section 8.1 Extra Practice to students 

who require more practice.

ESL and Language
• Question 13 has diffi  cult language. Make sure students 

understand each step in order to complete the question.

Motor
• Suggest students use a program such as Draw or GSP to 

create circles on a computer. If you decide to do this, book 
the computer lab in advance and provide BLM 8–5 Drawing 
Circles Using a Computer and Drawing Software. See 
the Tech Link on student resource page 270.

Gifted and Enrichment
• Challenge students to reason through #11 using algebra.

Assessment 
as Learning Supported Learning

Communicate 
the Ideas
Have all 
students do #1. 
Questions 2 
and 3 are good 
communication 
questions.

• Check each student’s answer to #1. 
This is a key question. Look for the 
following explanations:
– The diameter is twice the radius.
– The radius is half the diameter.
– radius + radius = diameter

• For #2, allow students to explain the 
instructions orally.

Assessment 
for Learning Supported Learning

Practise 
and Apply
Have students 
do #6, #8, and 
#10. Students 
who have no 
problems with 
these questions 
can go on to 
other Apply 
questions.

• Students who have problems with
#6, #8, and #10 will need additional
coaching. Have students explain
their thinking on these questions; 
clarify any misunderstandings. 
Coach students through #7a) and 
#8a), and then have them complete 
parts b) and c) of the questions on 
their own. Have students refer back 
to examples in the student resource. 
Check back with them several times 
to make sure that they understand 
the concepts.

Category Question Numbers

Essential (minimum questions to 
cover the outcomes)

1, 2, 6, 8, 10, Math Link

Typical 1–12, Math Link

Extension/Enrichment 1, 2, 13–15
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Answers

Math Link
Designs will vary. Check that the design includes at least 
two circles.

For additional examples of 
hand-painted drums that tell 
a story or show a relationship, 
go to www.mathlinks7.ca 
and follow the links. 

Assessment 
as Learning Supported Learning

Math 
Learning Log
Have students 
answer the 
following 
questions:
• How well do 

you understand 
the concepts 
of radius and 
diameter?

• How are radius 
and diameter 
related? 

• Have students explain the 
relationship between the radius 
and diameter of circles. Encourage 
concrete and kinesthetic learners to 
use a 2-D circle and a ruler to help 
explain the relationship.

• Depending on students’ learning 
style, have them provide verbal or 
written answers.

• Have students check the What I Need
to Work On page of their chapter 
Foldable. Encourage them to keep 
track of the items that are giving them 
diffi culty and to check off each item 
as the problem is resolved.

• You may wish to have students 
review the part related to Section 8.1
in BLM 8–1 Chapter 8 Self-
Assessment, fi ll in the appropriate 
part of the During column, and 
report what they might do about 
any items that they have marked 
either red or yellow.

Assessment for 
Learning Supported Learning

Math Link
The Math Link on 
page 272 is intended 
to help students 
work toward the 
chapter problem 
wrap-up titled Wrap 
It Up! on page 301.

• You may wish to have students do this Math Link in order to provide 
them with additional practice drawing circles. As they work on the Math 
Link, observe and have them self-observe how well they can draw 
circles using a string and/or compass.

• Students who are having diffi culty getting started could use BLM 8–7 
Section 8.1 Math Link, which provides scaffolding for this activity.

• Observe students as they work on the Math Link and have them clarify the 
design. Make sure they include at least two other circles in their design.

Math Link
Encourage students to develop individual designs that have meaning 
to them. This could be a cross-cultural activity or one that encourages 
students to assess their own or their family’s strengths and interests.

You may wish to have students bring in examples of circular 
logos, pieces of art, and other designs before attempting this 
activity. The work could be included as part of students’ art mark. 
Alternatively, students might design circular buttons for a school 
music or physical education activity.
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Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• describing the relationships among radius, diameter and circumference of circles
• relating circumference to pi
• solving problems involving the radii, diameters and circumferences of circles.

Circumference of a Circle8.2
Suggested Timing 
80–100 minutes

Materials
• minimum of 10 circular objects (e.g., CDs, cans, bicycle 

tires, Frisbees™, yo-yos, buttons, cups). Choose objects 
that have diameters that are easily measured.

• string (precut lengths that are at least as long as the 
circumference of the largest circular object)

• metre stick
• ruler
• calculator

Blackline Masters
Master 2 Two Stars and One Wish

BLM 8–1 Chapter 8 Self-Assessment

BLM 8–8 Section 8.2 Extra Practice

BLM 8–9 Section 8.2 Math Link

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓
✓
✓
✓
✓

1. Draw a circle with a radius of 4 cm.

2. What is the diameter of the circle you drew? 
Explain how you know.

3. Draw two line segments that are perpendicular 
to each other.

4. Write in descending order: 53%, 0.48,   1 _ 2  .

5. List the factors of 36.

Mental Math
6. Find 50% of $42.30. Show your thinking.

For #7 to #10, place a decimal point in the correct 
position. Show your thinking.

7. 546.5 + 1069.9 + 17.68 = 163408

8. 15.6 × 5.9 = 9204

9. 46.92 ÷ 9.2 = 510

10. 4.5 ÷ 1.5 = 300

Warm-Up
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Activity Planning Notes
Have students consider how the size of the circle affects 
how far the dancer travels. Encourage students to use what
they learned about circles in Section 8.1 to fi gure out ways 
to determine the size of a circle on powwow grounds.

Explore the Math
In this investigation, students relate the circumference of 
a circle to its diameter.

Method 1: Have each student measure the circumference 
of two objects and share their data with four classmates.

Method 2: Have pairs of students measure one object 
and record their data on the chalkboard. Students can use 
the class-generated data.

Method 3: Demonstrate how to measure the 
circumference of two objects before asking student 
volunteers to measure other objects. Students can use 
the class-generated data.

Answers

Warm-Up 

 1. Measure the diameter of students’ circles. Make sure it is 8 cm.

 2. 8 cm. One of two answers is possible:
 • I measured the diameter so I know it is 8 cm.
 • If the radius is 4 cm, the diameter will be twice that.

 3. Check that students draw two perpendicular lines.

 4. 53% = 0.53, 0.48,   1 _ 2   = 0.50. 0.53 > 0.50 > 0.48;

  therefore, 53% >   1 _ 2   > 0.48.

 5. 1, 2, 3, 4, 6, 9, 12, 18, 36

 6. 50% =   1 _ 2  ; divide by 2. $42 ÷ 2 = $21. $0.30 ÷ 2 = $0.15.

  The answer is $21.15.

 7. 500 + 1000 + 20 = 1520; 1634.08

 8. 15 × 5 = 75; 16 × 6 = 96; The answer is between these; 92.04

 9. 45 ÷ 9 = 5; 5.10

 10. 4 ÷ 1 = 4; 3.00

Explore the Math

 1.–3.  Answers will vary depending on the objects chosen.

 4. a) Answers will vary depending on the data. Make sure 
that the values are calculated to the nearest hundredth.

  b) Answers will vary. For example: The calculated values 
are all close to the same value.

  c) Answers will vary. For example: 3
  d) Differences may arise due to inexact measurements.

 5. a) C : d = 3 : 1  b) 3.14  c) C = π × d
  d) C = 2 × π × r   e) Answers may vary.

Common Errors

• Some students may have diffi  culty measuring the diameters 
of objects accurately.

Rx Suggest that students work in pairs and take independent 
measurements before comparing the measurements.

Assessment 
as Learning Supported Learning

Refl ect on Your 
Findings
Listen as students 
discuss the Explore the 
Math activity. Ask them 
to share the values for 
the ratio between C and 
d. Guide a discussion 
about approximate 
value. Check responses 
to #5c) and d)
for comprehension 
of the relationships 
among circumference, 
diameter, and radius. 
Have students conclude 
their fi ndings.

• For #5b), explain that 
constant means not changing. 
A constant value always stays 
the same.

• For #5c) and d), students may 
need some prompting to 
develop the formulas.

• Ask students who are 
having diffi culty with these 
questions to use the class 
responses as springboards to 
similar ones of their own.

• The relationships among 
circumference, diameter, and 
radius will come up often in 
Chapter 8, including during 
the Wrap It Up!
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Example 1 illustrates using diameter to fi nd circumference. 
Discuss the problem solving steps and the strategy used.

Challenge students to use a different strategy. For example, 
build a pattern to estimate the circumference of the 
traffi c circle:
• diameter 1 m; circumference about 3.14 m
• diameter 2 m; circumference about 6.28 m
• diameter 3 m; circumference about 9.42 m
• diameter 4 m; circumference about 12.56 m
• diameter 5 m; circumference about 15.7 m

• diameter   1 _ 10   m, circumference about 0.3 m

• diameter   2 _ 10   m; circumference about 0.6 m

If the diameter is 5.2 m, the circumference is about 
15.7 m + 0.6 m = 16.3 m.

Answers

Show You Know: Example 1
a) Estimate: 120 mm. Calculate: 125.6 mm

b) Estimate: 39 mm. Calculate: 39.6 mm

 Supported Learning

Learning Style and Memory
• Suggest to students who have diffi  culty writing that they 

discuss the answers orally with a partner.

Learning Style
• Many people use circular formations for a variety of 

activities, such as group discussions, singing, and games. 
For example, many First Nations teachings take place when 
everyone is sitting in a circle. Consider having students 
sit on chairs in a circle for a class and teach the circle 
from this perspective. Ask volunteers to use the circle to 
demonstrate terms such as circumference (walk around 
the perimeter), radius (walk from the centre outward), 
and diameter (walk across the middle of the circle).

ESL 
• English language learners may have diffi  culty with terms 

such as data, column, circular, one rotation, crater, steel, 
trampoline, and circular path.

Motor
• Give students extra time and a ruler to copy the table in 

Explore the Math #1. Alternatively, consider allowing them 
to use a computer to create the table.

• Pair students to measure objects.

• The buttons on most calculators are typically too small 
and close together for some students to use accurately. 
Students may benefi t from using a calculator with 
oversized keys.
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Supported Learning

ESL and Language
• For Example 2, explain what a 

carousel is to English language 
learners who may not be familiar 
with the term. Ask students who 
have taken a carousel ride to 
describe it.

Assessment 
for Learning Supported Learning

Example 1
Have students do 
the Show You Know 
related to Example 1 
on page 275.

• You may wish to review how to
round decimals to the nearest tenth.

• Have students read the Tech Link 
on page 275, which explains how 
to use the π key.

• You may wish to provide 
additional questions to students 
who would benefi t from them:
a) A talking circle is 3 m in

diameter. Estimate the 
circumference of the talking 
circle. (3 × 3 = 9. The 
circumference is about 9 m. 
Make sure that students use 
3 to estimate pi.)

b) Calculate the circumference 
of the talking circle to the 
nearest tenth of a metre. 
(3 × 3.14 = 9.42. The 
circumference is about 9.4 m.
Students should correctly 
round the decimal.)

c) Is your answer reasonable? 
(Yes, both answers are 
close together.)

 Sit down and coach students 
through this additional question.

Assessment 
for Learning Supported Learning

Example 2
Have students do the 
Show You Know 
related to Example 2 
on page 277.

• You may wish to provide additional questions to students who would 
benefi t from them: Estimate and calculate the circumference of each 
circle to the nearest tenth of a metre:
a) radius = 3.25 m (diameter = 3.25 + 3.25 = 6.5 m. Estimate: 

6 × 3 = 18 m. To calculate the circumference, students will need 
to use their multiplying skills from Chapter 2, and then use their 
estimation to put in the decimal point. 6.5 × 3.14 = 2041. Since the 
answer is about 18, the decimal should be between 0 and 4. C ≈ 20.41 m. 
Rounded to tenths, the answer is 20.4 m.)

b) radius = 9.1 m (diameter = 9.1 + 9.1 = 18.2 m. Estimate: 
18 × 3 = 54 m. To calculate the circumference, students will need 
to multiply, and then use their estimation to put in the decimal point. 
18.2 × 3.14 = 57148. Since the answer is about 54, the decimal 
should be between 7 and 1. C ≈ 57.148 m. Rounded to tenths, the 
answer is 57.1 m.)

 Sit down and coach students through a) and then have them try b) on 
their own.

Example 2 illustrates using radius to fi nd circumference. Review 
information from Section 8.1. If students know the radius of a circle, 
they can calculate the diameter and then evaluate the circumference. 
Point out that the relationship between radius and diameter is exact, 
whereas the relationship between circumference and pi is approximate 
because 3.14 is an estimate of pi.
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Key Ideas
This section summarizes the ratio of the circumference of a circle to its 
diameter and the formula used to calculate circumference.

Discuss why three times the diameter is a good estimate of circumference. 
Reinforce the idea that estimating before calculating is good practice. Have 
students write the formula into their chapter Foldable.

Communicate the Ideas
These questions allow students to describe the circumference of Inuit circles 
and review a solution for a problem related to circumference. 

Answers

Show You Know: Example 2
a) Estimate: 48 cm. Calculate: 50.2 cm

b) Estimate: 180 m. Calculate: 204.7 m

Communicate the Ideas

 1. Answers may vary. Measure the diameter of each circle 
and then multiply the diameter of each circle by pi.

 2. No. Dara used the formula C = 2 × π × r and substituted 
9.5 for the radius. The diameter of the circle is 9.5 cm. 
Dara should have used the formula C = π × d. The correct 
solution is C = π × d = π × 9.5 ≈ 29.8 cm.

Assessment 
as Learning Supported Learning

Communicate 
the Ideas
Most students should 
do both questions. 
Encourage students 
to communicate 
their analysis of 
both questions with 
neighbouring students 
and listen to each 
other’s explanations.

• Check each student’s answer to #1. This is a key question; make 
sure that they have the concept.

• Tell students that Dara’s error in #2 (multiplying diameter by 2) is 
common. Encourage students to recognize that Dara confused the 
formulas for radius and diameter. Brainstorm with students how 
to avoid making this error. For example, they could always change 
radius to diameter and then use the diameter formula. That way, 
they would have to remember only one formula.

• Use Master 2 Two Stars and One Wish to have students critique other
students’ writing pieces. This master allows them to write two things
they like about a piece and one thing they would like to see improved.
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Common Errors

• Students may have diffi  culty knowing which formula for 
circumference to use in a word problem.

Rx Suggest that students read the problem, including the 
visual, carefully; then list what they know. Have students 
estimate the answer.

 Supported Learning

Learning Style, ESL, Language, and Memory
• Have students add the formulas for circumference to 

their Foldable.
• Some students may have diffi  culty processing the steps 

in word problems and need some coaching.
• For #11, which refers to skating and hockey, ensure 

students know what a face-off  circle is.

Learning Style and Memory
• Provide BLM 8–8 Section 8.2 Extra Practice to students 

who require more practice.

Practise

Apply and Extend
In #14, you may wish to remind students of the difference between 
“Sometimes true” (true in only specifi c situations) and “Always true” (can 
be generalized). Challenge enriched students to use algebra to help reason 
through the statement. In #16, have students use words to describe the steps, 
and then algebraic symbols. In #19, have students consider the distance 
each wheel travels in one rotation. Then guide them to consider how many 
rotations would be needed to cover 400 m. Ask how they could compare 
distances in centimetres and metres.

Category Question Numbers

Essential (minimum 
questions to cover the 
outcomes)

1–3, 5, 7, 9, Math Link

Typical 1–14, Math Link

Extension/Enrichment 1, 2, 15–19

Assessment 
for Learning Supported Learning

Practise
Have students do #3, #5, 
#7, and #9. Students who 
have no problems with 
these questions can go on 
to the Apply questions.

• Students who have problems with #3, #5, #7, and #9 will need 
additional coaching. Have students explain their thinking on 
these questions; clarify any misunderstandings. Coach students 
through #4a) and #8a), and then have them complete part b) of these 
questions on their own. Have students refer back to examples in the 
student resource. Check back with them several times to make sure 
that they understand the concepts.

• Once they understand the basic concepts, have them do #6 and #10 
on their own.
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Answers

Math Link
C = π × d = π × 38.5 ≈ 121.0 cm

MATH LINK
The Math Link introduces 
students to another cultural 
application of circles.

Students may wonder 
what part of the tabla is being 
measured. Discuss that the 
diameter refers to the drum 
face. The strip of wood is 
“o”-shaped and circles the 
drum face. It appears to be 
covered with rope in the picture.

You may wish to have 
students discuss their 
experiences with various types 
of drums and their sizes.

Assessment 
as Learning Supported Learning

Math Learning Log
Have students 
answer the following 
question:
• What do you 

know about the 
circumference 
of a circle?

• Have students explain the relationship between 
circumference and the radius and diameter 
of a circle.

• Encourage concrete and kinesthetic learners to 
use a circular object and string to help explain 
the relationship between circumference and the 
radius and diameter of a circle.

• Depending on students’ learning styles, have 
them provide verbal or written answers.

• You may wish to have students review the part 
related to Section 8.2 in BLM 8–1 Chapter 8 
Self-Assessment, fi ll in the appropriate part of 
the During column, and report what they might 
do about any items that they have marked either 
red or yellow.

Assessment 
for Learning Supported Learning

Math Link
The Math Link on 
page 279 is intended 
to help students work 
toward the chapter 
problem wrap-up 
titled Wrap It Up! 
on page 301. 

• As students work on the Math Link, observe 
and have them self-observe how well they solve 
the circumference problem.

• Students who are having diffi culty getting 
started could use BLM 8–9 Section 8.2 
Math Link, which provides scaffolding for 
this activity.
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Area of a CircleArea of a Circle

Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• describing the relationships among radius, diameter and circumference of circles
• solving problems involving the radii, diameters and circumferences of circles.
SS2 Develop and apply a formula for determining the area of:
•  circles.

8.3
Suggested Timing 
80–100 minutes

Materials
• centimetre grid paper
• ruler
• compass 
• scissors
• calculator

Blackline Masters
Master 8 Centimetre Grid Paper

BLM 8–1 Chapter 8 Self-Assessment

BLM 8–10 Section 8.3 Extra Practice

BLM 8–11 Section 8.3 Math Link

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓
✓
✓
✓
✓

1. What is the diameter of the circle shown?

2. Estimate the circumference of the circle.

3. Calculate the circumference.

4. Determine the common denominator for   
5
 _ 8   and   2 _ 3  , 

  and then the equivalent fractions.

 5. Determine the common denominator for   2 _ 5   and   1 _ 2  . 

  Which is the larger fraction?

Mental Math
6. Estimate the circumference 

of the circle.

7. Mentally calculate 80% of 42. Show your thinking.

8. Estimate 43 out of 54 as a percent.

9. A spinner is 50% red. Draw two versions of 
the spinner.

Warm-Up

7 cm
1.1 km
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Answers

Warm-Up

 1. 7 cm × 2 = 14 cm 2. 3 × 14 cm ≈ 42 cm

 3.  3.14 × 14 cm ≈ 43.96 cm

 4. Common denominator = 24;   
5
 _ 8   =   

15
 _ 24  ,   2 _ 3   =   

16
 _ 24  

 5. Common denominator = 10;   2_5 =
4_

10  ,   1_2 =
5_

10  .   1_2   is larger.

 6. 3 × 1.1 km ≈ 3.3 km

 7. 10% of 42 = 4.2; 80% = 4.2 × 8 = 33.6. Methods may vary.

 8. 50% of 54 = 27; 25% = 13.5; 10% = 5.4
 75% = 27 + 13.5 = 40.5
 85% = 27 + 13.5 + 5.4 = 45.9
 The answer is between 75% and 85%. Students might get 
closer to 80% if they notice that 8 × 5.4 = 43.2.

 9. Look for a spinner cut in half with half red, or a spinner 
cut in quarters with two of the quarters red. Other designs 
are possible.

Explore the Math

 1., 2.   Answers will vary. For example:

Radius (r) Estimated Area (A)

3 cm 30 cm2

4 cm 50 cm2

5 cm 80 cm2

6 cm 115 cm2

 3. Answers may vary. For example: Find a way to minimize 
the rounded-off squares to make the count more accurate.

 4. Radius: 10 cm. Answers may vary. For example: The 
circumference of the circle is 62.8 cm. The missing 
dimension is half of the circumference of the circle, 
which is 31.4 cm.

 5. Answers may vary. For example: Yes, the parallelogram 
will have approximately the same area as the circle. The 
parallelogram is formed from the wedge shapes that 
form the circle. (The missing dimension is the height 
of the parallelogram.)

 6. a) A = b × h
 b) Answers may vary. For example: 10 cm
 c) Answers may vary. For example: 31.4 cm
d) 10 × 31.4 ≈ 314 cm2

 7. a) The height of the parallelogram is approximately equal 
to the radius of the circle.

b) Answers may vary. For example: The length should be 
approximately equal to the dimensions found in #4. The 
length of the base of the parallelogram is b = π × r.

c) For the parallelogram, A = b × h = π × r × r = π × r2

  d) Multiply the square of the radius times pi. The formula 
for the area of a circle is  A = π × r2. The area of the 
given circle is A = π × 102 ≈ 314.2 cm2.

  e) Answers will vary. For example: The area of the circle 
is approximately equal to the area of the parallelogram 
in #6d).

 8. a) A = πr2 b) Answers will vary.

Activity Planning Notes
Have students consider the multiple circles and part 
circles in the sewer cover design. Encourage students to 
discuss the techniques that the artist may have used to 
create the designs, and how the circles in the design help 
to express the theme.

Explore the Math
It is important that students estimate the area of a circle 
using grid paper and then develop a formula for the area 
of a circle using concrete materials. Students could work 
individually, in pairs, or as a class.

Part 1 illustrates using grid paper to estimate area. Part 2 
illustrates developing a formula for the area of a circle.

Method 1: Have students do Part 1 and Part 2.

Method 2: Have students complete Part 1. Consider 
using the overhead to demonstrate Part 2.
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 Supported Learning

Learning Style, Language, and Memory
• Allow students to construct their circles on grid paper 

using the method they are most comfortable with.

ESL 
• English language learners may have diffi  culty with terms 

such as frog, tadpole, height, base, ice fi shing, square 
(repeated multiplication), sprinkler, porthole, archery, target, 
always, sometimes, never, outer ring, and identical.

• Some students may need to review how to determine the 
area of a parallelogram and the formula. The language in 
Explore the Math is dense and the reasoning diffi  cult to 
follow. Partner students to reinforce vocabulary.

Motor
• Give students extra time and a ruler to copy the table 

in #1. Alternatively, consider allowing students to use a 
computer to create the table.

Method 3: Provide pre-drawn pictures of circles on 
centimetre grid paper and have students estimate the area 
of each circle for Part 1. Consider using the overhead to 
demonstrate Part 2.

In Example 1, students calculate the area of a circle using 
the radius. Note that some students may not be familiar 
with the idea of squaring a number. Point out that r2 
means the same thing as r × r.

Point out the thought bubbles that model how some people 
think through the solutions to questions like these. 

Example 2 illustrates calculating area from a given 
diameter. Students must use the diameter to fi nd the 
radius in order to use the formula for area of a circle.

Assessment 
as Learning Supported Learning

Refl ect on 
Your Findings
Part 1
Watch as students 
count the squares in #2. 
Note how they estimate 
the area of partial 
squares. Have students 
answer #3.

Part 2
Listen as students 
discuss what they 
discovered during the 
Explore the Math 
activity. In #8, have 
students work in groups 
to develop a formula for 
the area of a circle.

Part 1
• Encourage students to 

consider how they could 
more accurately join parts 
of squares to improve 
their estimates.

• Ask students who are having 
diffi culty to use the class 
responses as springboards to 
prepare similar answers of 
their own.

Part 2
• Review the formula for the 

area of a parallelogram.
• You will need to help 

students relate to the 
idea that the base of the 
parallelogram is half of the 
circumference of a circle, 
and help them develop 
the formula.
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Answers

Show You Know: Example 1
a) Estimate: 192 cm2. Calculate: 201.0 cm2

b) Estimate: 675 m2. Calculate: 687.8 m2

Show You Know: Example 2
a) Estimate: 300 m2. Calculate: 314 m2

b) Estimate: 27 m2. Calculate: 36.3 m2

Assessment 
for Learning Supported Learning

Example 2
Have students 
do the Show You 
Know related to 
Example 2.

• Have students talk through their 
thinking in a group.

• You may wish to provide additional 
questions to students who would 
benefi t from them: Estimate and 
calculate the area of the following 
circles to the nearest hundredth of a 
square centimetre. Predict whether 
each estimate is high or low:
a) diameter = 25 cm 

(radius = 25 cm ÷ 2 = 12.5 cm. 
Estimate: 3 × 122 ≈ 432 cm2. 
Too low because radius and pi 
were rounded down. Calculate: 
3.14 × 12.52 ≈ 490.625 cm2. 
Round up because the number 
after hundredths is 5. The area 
is approximately 490.63 cm2. 
Make sure that students use the 
diameter to determine the radius, 
multiply the radius times itself, 
show the answer in cm2, and 
remember that the answer should 
be in hundredths.)

b) diameter = 4.8 cm 
(radius = 4.8 cm ÷ 2 = 2.4 cm. 
Estimate: 3 × 22 ≈ 12 cm2. 
Too low because radius and pi 
were rounded down. Calculate: 
3.14 × 2.42 ≈ 18.0864 cm2. 
Round up because the number after 
hundredths is more than 5. The 
area is approximately 18.09 cm2.

 Sit down and coach students through 
a), and then have them try b) on 
their own.

Assessment 
for Learning Supported Learning

Example 1
Have students do 
the Show You Know 
related to Example 1.

• Have students talk through their thinking 
in a group.

• You may wish to provide additional questions 
to students who would benefi t from them: 
Estimate and calculate the area of the 
following circles to the nearest tenth of a 
square centimetre:
a) radius = 12 cm (Estimate: 3 × 102 ≈ 

300 cm2. Calculate: 3.14 × 122 ≈ 

452.16 cm2. Round up because the number 
after tenths is greater than 5. The area is 
approximately 452.2 cm2. Make sure that 
students square the radius, show the answer 
in cm2, and remember that the answer is 
an approximation.)

b) radius = 23.3 cm (Estimate: 3 × 202 
≈ 1200 cm2. Calculate: 3.14 × 23.32 = 
1704.6746 cm2. Round up because the 
number after tenths is greater than 5. The 
area is approximately 1704.7 cm2.)

 Sit down and coach students through part a), 
and then have them try part b) on their own.
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Answers

Communicate the Ideas

 1. Measure the diameter. Divide the diameter by 2 to fi nd the 
radius. Substitute the radius into the formula A = π × r2.

 2. In his calculations, Enrico doubled the radius instead of 
squaring the radius.

  The correct solution is
  A = π × r2

  A ≈ 3.14 × 10.72
  A ≈ 359.5 cm2

 3. a) Taylor estimated that π ≈ 3, used r = 4 cm, and did the 
following calculations:

   A = 42 × 3
   A ≈ 16 × 3
   A ≈ 48 cm2

  b)  Answers will vary.
  c) The answer found on the calculator will be larger. 

For Taylor’s estimate he has rounded pi down to 3.

Common Errors

• Students may have diffi  culty with 
unit conversions (when to move 
the decimal to the left, and when 
to move it to the right).

Rx Review with students how to 
multiply and divide by multiples 
of ten by moving the decimal 
point to the right or left.

• Students may forget to use square 
units for area.

Rx Reinforce that area is always in 
squared units. Show counting 
squares for determining area and 
therefore using square units.

Key Ideas
The Key Ideas summarize how to estimate and calculate the area of a circle.

Discuss why the units are squared for area and not for circumference. 
Reinforce that estimating before calculating is good practice. Have students 
write the formula for area into their chapter Foldable.

Communicate the Ideas
These questions allow students to apply their understanding of area. In #1, 
students determine the area of a medallion. In #2, students review a solution 
for a problem related to area. In #3, students solve an area problem.

Assessment as Learning Supported Learning

Communicate the Ideas
Have all students complete #1, 
and then have pairs of students 
work together. Have one partner 
do #2 and the other partner do 
#3. Once they have fi nished, 
have them communicate their 
analysis of the problem with 
their partner and listen to each 
other’s explanations.

• Check each student’s answer to #1. This is a key question; 
make sure that they have the concept.

• Tell students that Enrico’s error in #2 is common (multiplying 
by 2 instead of multiplying a number by itself). Remind 
students that squared means a number multiplied by itself. 
Brainstorm with students how to avoid making this error.

• Discuss Taylor’s estimation method. (He multiplied 4 by 
itself and then multiplied the answer by 3.) This is a useful 
way to estimate area of a circle if you know the radius.
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Practise and Apply

In #12, consider relating to a real-world situation by asking students who 
might use such information. In #15 and #16, guide students to visualize a 
circle within a larger circle; the area of the ring is the difference between 
the areas of the large circle and the small circle. In #17, ask students to 
write both formulas and determine when they will be equal. In #19, have 
students think about how to determine the area of a semi-circle. In #20, 
remind students about how to fi nd the radius from a given circumference.

Category Question Numbers

Essential (minimum 
questions to cover the 
outcomes)

1–4, 6, 8, 10, Math Link

Typical 1–16, Math Link

Extension/Enrichment 1–3, 17–20

Assessment for Learning Supported Learning

Practise
Have students do #4, #6, 
#8, and #10. Students who 
have no problems with these 
questions can go on to the 
Apply questions

• Students who have problems with #4, #6, #8, and #10 
will need additional coaching. Have students explain their 
thinking on these questions. Clarify any misunderstandings. 
Coach students through #5a) and #9a), and then have them 
complete part b) of these questions on their own. Have 
students refer back to examples in the student resource. 
Check back with them several times to make sure that they 
understand the concepts.

Supported Learning

Learning Style, Language, and Memory
• Some students may have diffi  culty processing the steps in 

word problems and need some coaching.

Learning Style and Memory
• Provide BLM 8–10 Section 8.3 Extra Practice to students 

who require more practice.

ESL and Language
• Team students with those who have a good understanding 

of terminology.
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Answers

Math Link
A = 653.4 cm2

Math Link
This Math Link introduces 
students to another cultural 
application of circles. You may
need to reinforce that the African 
wooden drum has two drum 
heads. To make this concrete, 
you might show a tin can and 
discuss how both ends of the 
can could be used to drum on.

Assessment 
as Learning Supported Learning

Math Learning Log
Have students answer
the following questions:
• What is the 

easiest thing about 
calculating area?

• What is the 
hardest thing about 
calculating area?

• What strategies help 
you know how to 
calculate area?

• Use students’ responses to help them analyse 
where they may be having problems. Work 
with them to develop strategies for solving 
these problems.

• Depending on students’ learning style, have 
them provide verbal or written answers.

• You may wish to have students review the part 
related to Section 8.3 in BLM 8–1 Chapter 8
Self-Assessment, fi ll in the appropriate part 
of the During column, and report what they 
might do about any items that they have 
marked either red or yellow.

Assessment 
for Learning Supported Learning

Math Link
The Math Link on 
page 286 is intended 
to help students work 
toward the chapter 
problem wrap-up 
titled Wrap It Up! 
on page 301. 

• You may wish to have students do this Math 
Link in order to apply their understanding of 
calculating the area of a circle from a given 
diameter. As they work on the Math Link, 
observe and have them self-observe how well 
they solve the problem.

• Students who are having diffi culty getting 
started could use BLM 8–11 Section 8.3 
Math Link, which provides scaffolding for 
this activity.
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8.4 Interpret Circle GraphsInterpret Circle Graphs

Specifi c Outcomes
SP3 Construct, label and interpret circle graphs to solve problems.

Suggested Timing 
40–50 minutes

Materials
• samples of circle graphs from newspapers, magazines, 

or web sites showing real-world applications

Blackline Masters
BLM 8–1 Chapter 8 Self-Assessment

BLM 8–12 Section 8.4 Extra Practice

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓

✓
✓
✓

1. Draw a circle with a diameter of 10 cm.

2. Estimate and calculate the circumference of the circle.

3. Estimate and calculate the area of the circle.

4. Add, and write your answer in lowest terms.

    
9
 _ 10   +   

3
 _ 5  

5. Subtract, and write your answer in lowest terms.

    
7
 _ 8   –   

3
 _ 4  

Mental Math

6. Show   12
 _ 24   in lowest terms.

7. Estimate 1  
9
 _ 10   + 2  4 _ 5  . Show your thinking.

8. Estimate 5  2 _ 3   – 1  1 _ 3  . Show your thinking.

9. List the numbers from 40 to 50 that are divisible by 3.

10. List the numbers from 35 to 100 that are divisible by 5.

Warm-Up
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Answers

Warm-Up

 1. Measure student drawings for a 10-cm diameter circle.

 2. Estimate: 10 cm × 3 = 30 cm. 
Calculate: 10 cm × 3.14 = 31.4 cm

 3. Estimate: 52 × 3 = 75 cm2. 
Calculate: 52 × 3.14 = 78.5 cm2

 4.   9
 _ 10   +   

6
 _ 10   = 1  1 _ 2  

 5.   7 _ 8   -   
6
 _ 8   =   1 _ 8  

 6.   1 _ 2   

 7. 1  
9
 _ 10   is almost 2. 2  4 _ 5   is almost 3. 2 + 3 = 5

 8. 5  2 _ 3   is almost 6. 1  1 _ 3   is close to 1. 6 - 1 = 5

 9.  42, 45, 48

 10. 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100

Discuss the Math

 1. Pets of Students in Mr. Wong’s Class

 2. dog, cat, other, no pet

 3. 25%; 6 students

 4. 33%; 8 students

 5. 100%. Answers will vary. For example: The circle graph 
includes all of the students in Mr. Wong’s class.

 6. No. Answers will vary. For example: The sectors and title 
give the graph meaning.

 7. Answers will vary. For example: Sector sizes can be 
compared to show how parts of the whole are related.

Activity Planning Notes
Direct students to study the circle graph and pose some 
discussion prompts: How many different Native Arts 
programs are represented? Name them. Which program 
seems most popular? least popular?

Have students note any diffi culties in reading the two 
other circle graphs on the page.

Discuss the Math
In this investigation, it is important for students to learn 
how to read and interpret a circle graph.

Method 1: Have students work through the investigation 
individually or with a partner, and then have a class 
discussion.

Method 2: Guide the class through the investigation.

Assessment 
as Learning Supported Learning

Refl ect on 
Your Findings
Listen as 
students respond 
with a partner. 
Check their 
responses for 
understanding of 
what information 
a circle graph 
provides. 

• Students may have diffi culty 
understanding the question. Consider 
using the following prompts to help 
clarify the meaning:
– How does a circle graph show how 

one part compares to the whole?
– How does one part compare to 

any other part?
– What do the percents in a circle 

graph have to add up to?
• Ask students who are having diffi culty 

with this question to use the class 
responses as springboards to prepare 
similar responses of their own.
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The Example guides students through reading and interpreting a circle graph. 
As a group, discuss the following ideas:

• If sectors look approximately the same size on a circle graph, read the 
labels to determine which sector is larger than the other.

• To convert from a percent to a decimal, divide by 100. You can use the 
decimal to fi nd out the percent of something. For example, 35% of 24 
can be calculated by multiplying 0.35 by 24.

• To change a decimal of an hour to minutes, multiply by 60. (There are 
60 min in an hour.) 0.6 h = 0.6 × 60 = 36 min

• The percents in a circle graph add to 100. That’s because a circle graph 
shows parts of a whole.

Key Ideas
Reinforce that circle graphs are more suitable for representing data when 
there are limited categories and the percent values are spread apart. Have 
students prepare their own summary of circle graphs.

Supported Learning

Learning Style, ESL, Language, and Memory
• Some students may need to review some of the 

terminology, such as sector, arc, category, and percent, 
as well as concepts such as calculating percent. Consider 
having students make up their own defi nitions for each 
word. Record the ones that are most clear on a class chart. 
You might have students use terminology to label the 
parts of a circle graph.

• Work through the Discuss the Math as a class and then have
students try a second example with a partner.

ESL
• English language learners may have diffi  culty with terms 

such as most popular, specifi c, categories, distinguishable, 
media, schedule, dealership, legend, and key.

• The graph in the Example uses a category called Recreation. 
Have students off er suggestions of recreational activities. 
Note similarities and diff erences in diff erent cultures.
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Answers

Communicate the Ideas

 1. Eric’s Math Test Results. The sum of all percents in the 
circle graph does not equal 100%.

 2. a) Correct
  b) Incorrect. The sum of all percents equals 110%. The 

sum of the percents has to be changed to equal 100%.

Communicate the Ideas
These questions allow students to apply their understanding of how circle 
graphs may be appropriately used to represent sets of data. In #1, students 
decide if sets of data should be represented by a circle graph. In #2, 
students review and correct two circle graphs.
  

Category Question Numbers

Essential (minimum questions to cover 
the outcomes)

1–3, 5

Typical 1–8

Extension/Enrichment 1, 2, 9

Assessment as Learning Supported Learning

Communicate the Ideas
Encourage students to 
communicate their solutions 
to a partner and listen to each 
other’s explanations.

• Check each student’s answers to #1 and #2. These are key 
questions; make sure that they have the concepts.

• Tell students that Eric’s data in #1 could technically be 
represented by a circle graph but that it is not the best format. 
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Practise and Apply

Supported Learning

Learning Style and Memory
• Provide BLM 8–12 Section 8.4 Extra Practice to students 

who require more practice.

ESL and Language
• Since the text in the Apply questions is quite dense, 

consider giving English language learners fewer questions.

• In #5c), prompt English language learners to understand 
that students not riding a bus refers to students using all 
of the other modes of transportation.

• Consider showing students some legends or keys before 
they begin #9.

Assessment for Learning Supported Learning

Practise and Apply
Have students do #3. Students 
who have no problems with 
this question can go on to the 
Apply questions.

• Students who have problems with #3 will need additional 
coaching. Help students correct their answers to #3, then 
coach them through #4, and assign #5.

• Have students refer back to the Example in the student resource. 
Check back with them several times to make sure that they 
understand the concepts as they work on #5.

Assessment as Learning Supported Learning

Math Learning Log
Have students answer the 
following question:
• What is the advantage of 

knowing how to read and 
interpret circle graphs?

• Bring in examples of circle graphs used in various media and 
discuss with students the advantages of knowing how to read 
such graphs. For example, you might show a circle graph 
that shows the percentage of students who prefer cheese 
pizza, pepperoni pizza, or vegetarian pizza. Tell students 
that they might use this information if they were planning to 
sell pizzas as a fundraiser, by ordering the different kinds of 
pizza according to their popularity.

• Depending on students’ learning style, have them provide 
verbal or written answers.

• You may wish to have students review the part related to 
Section 8.4 in BLM 8–1 Chapter 8 Self-Assessment, fi ll in 
the appropriate part of the During column, and report what 
they might do about any items that they have marked either 
red or yellow.
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Create Circle Graphs

Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• determining the sum of the central angles.
SP3 Construct, label and interpret circle graphs to 
solve problems.

8.5
Suggested Timing 
80–100 minutes

Materials
• calculator
• compass
• ruler
• protractor
• coloured pencils
• computer with spreadsheet software

Blackline Masters
Master 12 Percent Circles

BLM 8–1 Chapter 8 Self-Assessment

BLM 8–13 Draw a Circle Graph Using a Percent Circle

BLM 8–14 Creating Circle Graphs in Microsoft® Excel

BLM 8–15 Creating Circle Graphs in Corel® Quattro® Pro

BLM 8–16 Creating Circle Graphs in Appleworks® 6.2

BLM 8–17 Section 8.5 Extra Practice

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓
✓
✓
✓
✓
✓

1. The graph shows Corey’s 
weekly spending. What
does he spend the most on?

2.  Corey gets $20 per week. 
How much does he save?

3. Sketch a circle graph showing Corey’s spending. 
Tell how you estimate the size of each sector.

4. A meat pie has a diameter of 22.5 cm. What is the 
area of the top pie crust? Show your answer to the 
nearest tenth of a cm2.

5. A riding ring has a radius of 20 m. What is the 
circumference of the riding ring?

Mental Math
Show your thinking for each of the following.

6. Estimate   4 _ 5   +   4 _ 5  .

7. Estimate   
5
 _ 6   –   

3
 _ 4  .

8. The team star usually makes a basket on 4 out of 5 
tries. She tries for 15 baskets. About how many is 
she likely to make?

9. Another player usually makes 5 out of 8 baskets. 
She tries for 24 baskets. About how many is she 
likely to make?

Warm-Up

Entertainment
30%

Other
10%

Savings
20%

Lunches and Snacks
40%
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Answers

Warm-Up

 1. lunches and snacks

 2. savings = 20%; 10% of $20 = $2; 20% = $4
$20 × 0.2 = $4

 3. Look for an explanation that 30% + 20% =   1 _ 2   and that

 40% + 10% = 1_
2  . Students might make 30% a little larger

  than one quarter of a circle, and 20% a little smaller. They 
might mentally divide the other half of the circle into fi ve 
equal pieces and put four together to make 40%. The rest 
would be 10%. Calculations would suggest the following 
measurements for the sector angles: 40% = 144°; 
30% = 108°; 20% = 72°; 10% = 36°. Check that student 
sketches are within this range.

 4. Area = 11.252
× 3.14 = 397.4 cm2

 5. Circumference = 40 m × 3.14 = 125.6 m

 6. 5_
4   is almost 1. The answer is close to 2.

 7. Both of these numbers are almost 1. The answer is close to 0.

 8. 4_
5 =

12_
15

 9.   5 _ 8   =   
15

 _ 24  

Explore the Math

 1. a) 180°  b) 180°   c) 360°

 2. a) Answers will vary.
b) Answers will vary.

  c) Answers will vary.

 3. Answers will vary.

Supported Learning

Meeting the Needs of All Learners
• Some students may need additional reinforcement to 

process the information and the instructions. You might 
work through the Explore the Math as a whole class and 
then have students try a second example with a partner.

• You might have students practise measuring angles using 
a protractor before beginning this section.

• Work with students to create a checklist of the steps 
required to create a circle graph. Allow them to use the 
checklist to answer questions.

• Consider having students work with a partner to use 
computer spreadsheets.

• Remind students to refer to their Foldable when they are 
confused about key terms. Discuss the Literacy Link that 
describes siblings.

Activity Planning Notes
Have students study the chart and ask them to explain 
why they would use a circle graph to represent the data.

Explore the Math
Students create a circle graph, fi rst using a protractor and 
then using technology. Students could work individually, 
in pairs, or as a class. 

Method 1: Have students do #1 and #2.

Method 2: Have students complete #1. As an alternative 
to #2, create a human circle graph by having students 
line up around the circumference of a circle according 
to number of siblings (e.g., 0, 1, 2, 3, 4, or more). For 
instance, all students with no siblings will stand together 
and hold a specifi c colour of paper to reinforce that they 
make up one part of the graph. Stand in the centre of the 
circle and pass a string around each category to complete 
the circle graph.
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Supported Learning

Learning Style and Motor
• After students have tried both methods for constructing 

circle graphs, allow them to choose either method to 
answer the questions.

ESL
• English language learners may have diffi  culty with terms 

such as shift (job), construct, convenient, errors, lunch 
specials, articles, and advertising.

Motor
• Consider allowing students to use a virtual protractor.

 Meeting the Needs of All Learners
• Encourage students to collect local data for their circle 

graphs. For example, they might wish to collect data 
about the populations of diff erent First Nations or 
Inuit communities in Western and Northern Canada. 
Alternatively, they might collect data about the local 
immigrant populations or the proportion of various cultural 
groups in their community. Have students display the data 
on a circle graph and interpret the graph for the class.

Gifted and Enrichment
• Refer students to the Did You Know? on page 293 and 

have them fi nd the factors of 360 and 365 to show how 
360 is a more convenient number. The factors of 360 are 
1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, 40, 45, 60, 
72, 90, 120, 180, and 360. The factors of 365 are 1, 5, 73, 
and 365.

Example 1 explains how to draw a circle graph using a protractor.

Method 1: Have students draw the circle graph using a protractor.

Method 2: Consider having students draw the circle graph using a percent 
circle. Provide them with BLM 8–13 Draw a Circle Graph Using a Percent 
Circle. Explain that a percent circle is divided into 100 equal sectors. Each 
sector represents 1%. Use an overhead to demonstrate shading the sector 
for each category. Shade a 10% sector to represent the fi rst category. Show 
students how to mark off the remaining sectors before having them start 
their own circle graph.

Common Errors

• Students graph the number of days 
instead of the number of students 
as sectors on the circle graph in 
Example 1.

Rx Emphasize that the fi rst column 
is the category and the second 
column is how many fi t in 
that category.

Assessment as Learning Supported Learning

Refl ect on Your Findings
Listen as students compare their 
circle graphs. In a class discussion, 
have students generalize conclusions 
about the similarities and differences, 
and the reasons for the differences. 

• Reinforce that the sum of the angles in a circle is 360°.
• Ask students who are having diffi culty with this 

question to use the class responses as springboards 
to prepare similar responses of their own.

Assessment for Learning Supported Learning

Example 1
Have students draw the circle graph 
related to Example 1 on page 293.

• Have students talk through their thinking in a group.
• Coach students who need help in handling a protractor. 

Students with motor diffi culties may need to use 
Master 12 Percent Circles or technology to produce 
circle graphs.
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Example 2 explains how to draw a circle graph using technology.

Key Ideas
This section summarizes how to create a circle graph using a protractor and 
using technology.

Reinforce that the central angle is calculated by multiplying the decimal value 
equivalent of the percent by the number of degrees in a circle (i.e., 360°). 
Have students prepare their own summary of how to make a circle graph 
using a protractor.

Communicate the Ideas
These questions allow students to apply their understanding of the sum of 
the angles in a circle. In #1, students explain how they know that the sum of 
the angles in a circle is 360°. In #2, students create a circle graph and write 
two questions. In #3, students use their understanding of percent, decimals, 
and sector angles to identify and correct errors in a data table.

Answers

Communicate the Ideas

 1. Answers may vary. For example: There are 180° in the top 
half of the circle and 180° in the bottom half of the circle. 
The sum of these two values is 360°.

 2. Answers will vary.

 3. For the 3–5 cell phone calls per day category,
 • the percent of total should be 40%
 • the decimal equivalent value should be 0.4
 • the central angle should be 144°

Assessment for Learning Supported Learning

Example 2
Have students draw the circle 
graph using technology related 
to Example 2 on page 294.

• You may wish to provide BLM 8–14 Creating Circle 
Graphs in Microsoft® Excel, BLM 8–15 Creating Circle 
Graphs in Corel® Quattro® Pro, or BLM 8–16 Creating 
Circle Graphs in Appleworks® 6.2 for students who are 
having diffi culty. 

Assessment 
as Learning Supported Learning

Communicate 
the Ideas
Students should 
answer each of 
the questions, 
since they are all 
key questions.

• Check each student’s answers to 
#1 to #3. Make sure that they have 
the concepts.

• In #2, have students share their graph 
and questions with a classmate, 
and then get feedback to make any 
necessary corrections.

• Tell students that Fazila’s error in #3 
is a computational one. Brainstorm 
with students how to avoid making 
this kind of error.
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PractiseCommon Errors

• Students may draw the wrong 
central angle in a circle graph.

Rx Have students practise using a 
protractor to read angles (see the 
Warm-Up in Chapter 3). You may 
wish to have some students use 
Master 12 Percent Circles.

• When entering data in a 
spreadsheet, students may mix 
up what goes in the fi rst column.

Rx Emphasize that the fi rst column 
is the category and the second 
column is how many fi t in 
that category.

Category Question Numbers

Essential (minimum 
questions to cover the 
outcomes)

1–4, 7

Typical 1–10

Extension/Enrichment 1–3, 11–13

Assessment
for Learning Supported Learning

Practise
Have students do #4 and 
#7. Students who have 
no problems with these 
questions can go on to 
the Apply questions.

• Students who have problems with #4 and #7 will need additional 
coaching. Have students explain their thinking on these questions; 
clarify any misunderstandings. Coach students through #5 and #8, 
and then have them try #6 and #9 on their own. Have students refer 
back to the examples in the student resource. Check back with them 
several times to make sure that they understand the concepts. 
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Apply and Extend
In #11, you may wish to provide appropriate magazines for students to use. 
In #13, have students get your approval for any survey question before they 
survey the class.

Supported Learning

Learning Style and Memory
• Provide BLM 8–17 Section 8.5 Extra Practice to students 

who require more practice.

Assessment
as Learning Supported Learning

Math Learning Log
Have students answer 
the following question:
• Why are percents 

important for creating 
circle graphs?

• Depending on students’ learning style, have them provide verbal or 
written answers.

• You may wish to have students review the part related to Section 8.5 
in BLM 8–1 Chapter 8 Self-Assessment, fi ll in the appropriate 
part of the During column, and report what they might do about 
any items that they have marked either red or yellow. 
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Activity Planning Notes
Have students work independently to complete the review questions. If students 
encounter diffi culties, they could discuss strategies with other students. 
Encourage them to refer to the information in their chapter Foldable and 
then to the specifi c section in the student resource and/or their notebooks. 
Once they have found a suitable strategy, students should include it in the 
appropriate section of their Foldable.

Students will need Master 8 Centimetre Grid Paper in order to complete #10.

Suggested Timing 
40–50 minutes

Materials 
• compass
• protractor
• ruler
• calculator
• computer with spreadsheet software

Blackline Masters
Master 8 Centimetre Grid Paper

Master 12 Percent Circles

BLM 8–1 Chapter 8 Self-Assessment

BLM 8–6 Section 8.1 Extra Practice

BLM 8–8 Section 8.2 Extra Practice

BLM 8–10 Section 8.3 Extra Practice

BLM 8–12 Section 8.4 Extra Practice

BLM 8–17 Section 8.5 Extra Practice

Assessment for Learning Supported Learning

Chapter 8 Review
The chapter review is an opportunity 
for students to assess themselves by 
completing selected questions in each 
section and checking their answers 
against the answers in the back of the 
student resource.

• Have students check the contents of the What I Need to 
Work On tab of their chapter Foldable. Have students 
do at least one question related to each item in that tab.

• Have students revisit any section they are having 
diffi culty with prior to working on the Chapter 8 
Practice Test.
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Supported Learning

Learning Style and Memory
• Students who require more practice on a particular topic may 

refer to BLM 8–6 Section 8.1 Extra Practice, BLM 8–8 
Section 8.2 Extra Practice, BLM 8–10 Section 8.3 Extra 
Practice, BLM 8–12 Section 8.4 Extra Practice, and 
BLM 8–17 Section 8.5 Extra Practice.

Learning Style and Motor
• Allow students to use Master 12 Percent Circles to 

help them construct the circle graphs for #21 and #22. 
Alternatively, allow students to use technology for 
these questions.

Learning Style
• Allow students to complete the chapter review using any 

combination of oral and written answers.

ESL, Language, and Memory
• Encourage students to use their chapter Foldable during 

the Chapter 8 Review and to add any notes into the 
pertinent sections.

Gifted and Enrichment
• Students may already be familiar with the skills handled 

in this review. To provide enrichment and extra challenge 
for gifted students, go to www.mathlinks7.ca and follow 
the links.

Assessment as Learning Supported Learning

Math Learning Log
Once students have completed the 
chapter review, have them refl ect on 
their progress and complete a journal 
entry for each statement:
– I am comfortable with the 

following parts of the chapter …
– I can calculate circumference and 

area by …
– I can explain a sector angle by …
– I am having diffi culty with …
– Here’s how I plan to address the 

areas I am having diffi culty with …

• Have students refer back to the What I Need to Work 
On section of their chapter Foldable and answer these 
questions from the contents of that section.

• You may wish to have students refer to BLM 8–1 
Chapter 8 Self-Assessment when they report on what 
they are comfortable with, what they continue to have 
diffi culty with, and what they plan to do about it.

• There are many different ways to estimate. Encourage 
students to use the one they feel most comfortable 
with, but to try other methods. They might fi nd that 
some methods work better for some types of questions 
and others for other types.
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8 Practice Test

Suggested Timing 
40–50 minutes

Materials
• compass
• protractor
• ruler
• calculator

Blackline Masters
Master 8 Centimetre Grid Paper

BLM 8–1 Chapter 8 Self-Assessment

BLM 8–18 Chapter 8 Test

Assessment 
as Learning Supported Learning

Chapter 8 
Self-Assessment
Have students 
review their earlier 
responses on BLM 
8–1 Chapter 8 Self-
Assessment.

• Have students use their 
responses on the practice test 
and work they completed 
earlier in the chapter to 
complete the After column 
of this self-assessment.

• Before students do the 
Chapter 8 Test, coach them 
in the areas in which they are 
having problems.

Question(s) Section(s) Refer to I  can …

1, 5–8 8.1 Example 2 ✓ draw a circle with a given radius or diameter
✓ determine the diameter of a circle given its radius
✓ determine the radius of a circle given its diameter

2 8.2 Examples 1, 2 ✓ estimate and calculate the circumference of a circle given its diameter or its radius
✓ solve problems involving the circumference of circles

3, 9–11, 14, 15 5.5 Examples 1, 2 ✓ explain how to determine the area of a circle
✓ estimate and calculate the area of a circle
✓ solve problems involving the area of a circle

4, 12 8.4 Example ✓ read circle graphs
✓ use circle graphs to solve problems

13 8.5 Examples 1, 2 ✓ construct a circle graph with and without technology

Study Guide
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Activity Planning Notes
The practice test can be assigned as an in-class or take-home assignment. 
These are the minimum questions that will meet the related curriculum 
outcomes: #1–#7, #9, #10, #12, and #13.

Answers to the Chapter 8 Practice Test are provided on BLM 8–20 Chapter 8 
MathLinks 7 Student Resource Answers.

Supported Learning

ESL, Language, and Memory
• Consider allowing students to use 

their chapter Foldable during the 
practice test.

Assessment of Learning Supported Learning

Chapter 8 Test
After students complete the practice 
test, you may wish to use BLM 8–18 
Chapter 8 Test as a summative 
assessment.

• Consider allowing students to use their chapter 
Foldable and/or a calculator.

• Consider using the Math Games on page 302 or the 
Challenge in Real Life on page 303 to assess the 
knowledge and skills of students who have diffi culty 
with tests.
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Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• constructing circles with a given radius or diameter
• solving problems involving the radii, diameters and 

circumferences of circles.
SS2 Develop and apply a formula for determining the 
area of:
• circles.

Common Errors

• When determining the amount of material needed, 
students may need to consider overlapping material.

Rx As part of their research, they can try to fi nd out how 
much overlap is needed (probably 2.54 cm) and increase 
their radius accordingly.

Supported Learning

Motor
• Allow students to complete the Wrap it Up! using a 

computer program, such as Draw. 

Suggested Timing
60–75 minutes (Method 2)

Materials
• research on drums in print material and from 

Internet sites (optional)
• designs from Section 8.1 Math Link (optional)
• calculator

Blackline Masters
Master 1 Project Rubric

BLM 8–7 Section 8.1 Math Link

BLM 8–9 Section 8.2 Math Link

BLM 8–11 Section 8.3 Math Link

BLM 8–19 Chapter 8 Wrap It Up

Activity Planning Notes
This chapter problem can be scaled up or down to meet 
the needs of  your class.

Method 1: If students are particularly keen on drums, 
you may wish to have students design a drum that they 
actually build. This could involve inviting community 
members into the classroom to coach and assist students. 
Part of this project might be done in Art class.

Method 2: To minimize the time spent on this chapter 
problem, have students start working on their research as 
time allows throughout the chapter. Work that they did in 
the Math Link for Section 8.1 could be used here.

Method 3: Consider a cross-topic investigation with 
Social Studies. Have students research the drums of 
a culture they are studying in Social Studies class. 
They can do the math calculations related to the drum 
they research.

Assessment 
of Learning Supported Learning

Wrap It Up!
Encourage students 
to research a culture 
of their choice. 
It is important 
for students to 
present their plan 
with mathematical 
justifi cation in each 
of the areas of the 
problem. Master 1
Project Rubric 
provides a holistic 
descriptor that 
will assist you in 
assessing student 
work on this Wrap 
It Up! Page 301a 
provides notes on 
how to use the rubric 
for this Wrap It Up! 

• Encourage strong students to 
research a culture that has not 
been introduced in the Math 
Links. Suggest to students 
requiring more support that they 
do further research on a culture 
that has already been identifi ed.

• If students have not completed 
the Math Links earlier in the 
chapter, you may wish to provide 
them with BLM 8–7 Section 8.1 
Math Link, BLM 8–9 Section 
8.2 Math Link, and BLM 8–11 
Section 8.3 Math Link.

• Some students may benefi t from 
using BLM 8–19 Chapter 8 
Wrap It Up!, which provides 
scaffolding for the chapter 
problem wrap-up.

• Observe how accurately students 
design, explain, and justify the 
plan they have created.
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The chart below shows Master 1 Project Rubric for tasks such as that in 
the Wrap It Up!, and provides notes that specify how to identify the level 
of specifi c answers for this project.

Score/Level Holistic Descriptor Specifi c Question Notes

5
(Standard of 
Excellence)

❑ Applies/develops thorough strategies and 
mathematical processes making signifi cant 
comparisons/connections that demonstrate a 
comprehensive understanding of how to develop 
a complete solution

❑ Procedures are effi cient and effective and may 
contain a minor mathematical error that does 
not affect understanding

❑ Uses signifi cant mathematical language to explain 
their understanding and provides in-depth support 
for their conclusion

• provides a complete and correct solution

4
(Above 

Acceptable)

❑ Applies/develops thorough strategies and 
mathematical processes for making reasonable 
comparisons/connections that demonstrate a clear 
understanding

❑ Procedures are reasonable and may contain a 
minor mathematical error that may hinder the 
understanding in one part of a complete solution

❑ Uses appropriate mathematical language to explain 
their understanding and provides clear support for 
their conclusion

• provides a complete solution with a 
dimension omitted or incorrect, or an 
aspect of the drum description (radius, 
diameter, circumference, type of material, 
circle designs) missing

3
(Meets 

Acceptable)

❑ Applies/develops relevant strategies and 
mathematical processes making some comparisons/
connections that demonstrate a basic understanding

❑ Procedures are basic and may contain a major 
error or omission

❑ Uses common language to explain their 
understanding and provides minimal support 
for their conclusion

• provides a diagram that is accurately labelled 
with the dimensions of the drum and 
identifi es the circle design, but fails to specify 
the materials used and makes no attempt to 
fi nd the radius and the circumference

or
• provides a diagram that is accurately 
labelled for all dimensions and 
calculations, but the work does not proceed 
beyond this

2
(Below 

Acceptable)

❑ Applies/develops some relevant mathematical 
processes making minimal comparisons/
connections that lead to a partial solution 

❑ Procedures are basic and may contain several 
major mathematical errors 

❑ Communication is weak 

• provides a description of the drum and the 
material used

or
• provides a drawing with the dimensions of 
the drum without giving the circumference 
or radius 

1
(Beginning)

❑ Applies/develops an initial start that may be 
partially correct or could have led to a correct 
solution

❑ Communication is weak or absent

• provides a basic description of the drum 
with no drawing or dimensions

or
• provides a diagram with only initial labelling
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Specifi c Outcomes
SP3 Construct, label and interpret circle graphs to solve problems.
SP4 Express probabilities as ratios, fractions and percents.
N2 Demonstrate an understanding of the addition, subtraction, 
multiplication and division of decimals (for more than 1-digit divisors or 
2-digit multipliers, the use of technology is expected) to solve problems.
N5 Demonstrate an understanding of adding and subtracting positive 
fractions and mixed numbers, with like and unlike denominators, concretely, 
pictorially and symbolically (limited to positive sums and differences).

Activity Planning Notes
As a class, consider using a pre-made spinner such as the one on page 302. 
Spin the spinner several times to fi nd out which colour comes up most 
often. Assign points for each colour. Use a table to track the results.

After, have students brainstorm other ways to plan spinners (e.g., use a die). 
Ask what the central angle would be if they tossed one six-sided die 
(360° ÷ 6 = 60°). Then discuss what central angle would be needed for 
the following simulations:
• picking a number from 1 to 10 (360° ÷ 10 = 36°)
• selecting a month of the year at random (360° ÷ 12 = 30°)

Math Games

Suggested Timing
60–75 minutes

Materials
• stiff  paper or cardboard • scissors
• compass • coloured pencils
• protractor • paper clip

For a site in which students 
generate a spinner having 
equal sectors and try it out, go 
to www.mathlinks7.ca and 
follow the links.

Supported Learning

Learning Style and Memory
• Some students may need to review 

the term central angle and how to 
use a protractor and a compass to 
construct their spinners. Consider 
showing them how to make the 
spinner shown on page 302.

Gifted and Enrichment
• Encourage students to try using 

decimal numbers. 

• Challenge students to develop 
spinners that show 100% probability 
and 0% probability for some events.

Assessment 
for Learning Supported Learning

Make Spinner Games
Have students work 
with a partner to 
create their spinners.

Students may wish 
to create spinners 
of different sizes 
other than the 5 cm 
specifi ed.

In #2, restrict students 
to using only whole 
numbers on their 
spinners.

Have students play the 
game with a partner of 
similar math ability.

• Encourage students to use 
mental math and keep a record 
of their points in a table. You 
may wish to allow some students 
to use a calculator to double-
check totals.

• Have students play with one 
partner, consider how they 
might increase their chances of 
winning, then play with another 
partner of similar math ability.

• After students have played a 
game several times, ask them 
if the game is a fair game. If 
it is not, ask how they would 
make it fair.
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Challenge in Real Life

Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• constructing circles with a given radius or diameter
• solving problems involving the radii, diameters and circumferences of circles.

Suggested Timing
60–75 minutes

Materials
• sample medallions and rosettes
• compass
• ruler
• coloured pencils

Blackline Masters
Master 1 Project Rubric

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓

✓
✓
✓
✓

Activity Planning Notes
If you are planning to host an event such as Math Olympics for the school, 
make this real by having students design medallions for the winners.

You may wish to use the following steps to introduce and complete this challenge:

1. Read through Winners’ Circle. Discuss the type of rosettes and 
medallions that students have seen before. Have a variety of medallions 
and rosettes available, or borrow some from the school showcase.

2. Discuss how circles are used in designs of medallions and rosettes. Note 
the sizes of the circles and briefl y review diameter, circumference, and area.

3. Have students work individually to design their awards. Encourage them 
to start by discussing the process they might use (e.g., check out possible 
designs, draw circles, sketch the design, label, and show all calculations).

Supported Learning

Learning Style, Language, 
and Memory
• Some students may need additional 

reinforcement to process the 
information and the instructions.

• Allow students to present their 
designs either orally or in written 
form.

Math7LinkTR-Chapter08.indd   Sec2:303Math7LinkTR-Chapter08.indd   Sec2:303 5/14/07   9:12:18 AM5/14/07   9:12:18 AM



302a  MHR  •  Mathematics 7:  Teacher’s Resource

4. Clarify that the task is to
• plan a circular design for each of fi rst, second, and third prize
• use a compass to draw a circle the actual size of each medallion 

or rosette
• sketch the design for the face of the medallion or rosette
• label the diameter, circumference, and area, and show all calculations
• present the completed design to classmates, including an explanation of 

why the design is appropriate
5. Review Master 1 Project Rubric with students so that they will know 

what is expected.

This challenge can be used for either Assessment for Learning or 
Assessment of Learning.

Supported Learning

Motor
• Provide students with templates of 

diff erent-sized circles on which to 
draw their designs. Alternatively, 
they can research pictures of 
medallions or rosettes and use 
these pictures for the calculations 
and presentation.

Meeting the Needs of
All Learners
• Consider encouraging students to 

design awards for the Arctic Winter 
Games or a similar competition. 
Students might decorate their 
medallions and rosettes using 
appropriate cultural images 
and words.

Gifted and Enrichment
• Encourage students to include a 

circular, triangular, or parallelogram 
cutout in the medallion. They will 
then have to consider the cutout 
when they calculate the area.

• Students could research actual 
medal costs if they are designing 
awards for a real event. If not, 
you could provide them with 
the following instructions: 
A company charges $0.55/cm2 
for awards made of pure metal 
alloy, and $0.36/cm2 for awards 
made of plastic, with a $0.12/cm2 
surcharge to coat the front and 
back of each plastic award. For 
rosettes they charge $0.08/cm2 
for the cloth material. Calculate 
the cost of creating your designs.

• Have students research the 
dimensions and the weight 
of gold, silver, and bronze 
Olympic medals.

Assessment for Learning Supported Learning

Winners’ Circle
Discuss the challenge with the 
class. Have students work together 
to develop a response, and then 
provide separate designs. 

• Review with students how to calculate area.
• Allow students to present their report either in written 

form or orally.
• For a second challenge, complete with teaching notes 

and student exemplars, go to www.mathlinks7.ca, 
access the Teachers’ Site, go to Assessment, and then 
follow the links.

Assessment of Learning Supported Learning

Winners’ Circle
Discuss the challenge with the 
class. Have students work together 
to develop a response, and then 
provide separate designs. 

• Use Master 1 Project Rubric to assist you in 
assessing student work. Page 303a provides notes on 
how to use this rubric for this challenge.

• To view student exemplars, go to www.mathlinks7.ca, 
access the Teachers’ Site, go to Assessment, and then 
follow the links.
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The chart below shows the Master 1 Project Rubric for tasks such as the 
Challenge in Real Life and provides notes that specify how to identify 
the level of specifi c answers for this challenge.

Score/Level Holistic Descriptor Specifi c Question Notes

5
(Standard of 
Excellence)

❑ Applies/develops thorough strategies and 
mathematical processes making signifi cant 
comparisons/connections that demonstrate a 
comprehensive understanding of how to develop 
a complete solution

❑ Procedures are effi cient and effective and may 
contain a minor mathematical error that does 
not affect understanding

❑ Uses signifi cant mathematical language to explain 
their understanding and provides in-depth support 
for their conclusion

• provides a complete and correct response 
to part a) and a well-justifi ed explanation to 
part b) that is mathematically supported

4
(Above 

Acceptable)

❑ Applies/develops thorough strategies and 
mathematical processes for making reasonable 
comparisons/connections that demonstrate a clear 
understanding

❑ Procedures are reasonable and may contain a 
minor mathematical error that may hinder the 
understanding in one part of a complete solution

❑ Uses appropriate mathematical language to explain 
their understanding and provides clear support for 
their conclusion

• provides a complete and correct response 
to part a)

or
• provides complete and correct calculations 
and drawings for two medals, with a 
signifi cant start to part b)

3
(Meets 

Acceptable)

❑ Applies/develops relevant strategies and 
mathematical processes making some comparisons/
connections that demonstrate a basic understanding

❑ Procedures are basic and may contain a major 
error or omission

❑ Uses common language to explain their 
understanding and provides minimal support 
for their conclusion

• provides a complete part a), with errors in 
circumference or area

or
• provides a complete part a), with missing 
labels to substantiate calculations

or
• provides two complete and correct awards 
labelled and correct calculations, but makes 
no start to part b)

2
(Below 

Acceptable)

❑ Applies/develops some relevant mathematical 
processes making minimal comparisons/
connections that lead to a partial solution 

❑ Procedures are basic and may contain several 
major mathematical errors 

❑ Communication is weak 

• provides a complete drawing and labels 
for the awards but incomplete or incorrect 
calculations for area and circumference

1
(Beginning)

❑ Applies/develops an initial start that may be 
partially correct or could have led to a correct 
solution

❑ Communication is weak or absent

• initiates a start to part a) 
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Chapters 5–8 Review

Suggested Timing 
60–75 minutes

Materials
• compass
• protractor
• ruler

Blackline Masters
Master 8 Centimetre Grid Paper

Master 12 Percent Circles

Supported Learning

Learning Style
• Allow students to complete the review using any combination 

of oral description, diagrams, and written answers.

Motor
• Students may prefer to use Master 12 Percent Circles to 

complete #18.

Study Guide

Question(s) Section(s) Refer to I  can …

1 5.1 Examples 1, 2 ✓ fi nd the probability of an event in several different ways

2 5.2 Examples 1, 2 ✓ organize the outcomes of two independent events using tables and tree diagrams

3 5.3 Examples 1, 2 ✓ solve simple probability problems involving two independent events

4 5.5 Example 1 ✓ compare experimental probability with theoretical probability

5 6.1 Example 2 ✓ fi nd the factors of a number using divisibility rules

6–8 6.1
6.2
6.3

Example 3
Example 3
Example 3

✓ write a fraction in lowest terms using common factors
✓ add fractions with like denominators
✓ subtract fractions with like denominators

9–11 7.2
7.3
7.4

Examples 1, 2
Examples 1, 2
Examples 1, 2

✓ add and subtract fractions with unlike denominators
✓ add and subtract mixed numbers with like and unlike denominators

12, 15 8.1 Apply ✓ draw a circle with a given radius or diameter

13, 16 8.2
8.3

Examples 1, 2
Examples 1, 2

✓ estimate and calculate the circumference of a circle given its diameter or its radius
✓ estimate and calculate the area of a circle

14 8.2 Example 2 ✓ solve problems involving the circumference of circles

17 8.4 Example ✓ read circle graphs
✓ use circle graphs to solve problems

18 8.5 Example 1, 2 ✓ construct a circle graph with and without technology
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Activity Planning Notes
Students might work independently to complete the questions, then in 
pairs to compare solutions. Alternatively, assign the Chapters 5–8 Review 
to reinforce skills and concepts learned so far. If students encounter 
diffi culties, they could discuss strategies with other students. Encourage 
them to refer to the information in each chapter Foldable and then to the 
specifi c section in the student resource and/or their notebooks. Once they 
have found a suitable strategy, students should include it in the appropriate 
section of their chapter Foldable.

Students will need Master 8 Centimetre Grid Paper in order to 
complete #12.

These are the minimum questions which will meet the curriculum 
requirements: #1, #2, #4–#7, #9–#11, #13, #16, and #17. 

Supported Learning

Gifted and Enrichment
• Extend #11 by asking: How many cookies do you think are 

on one tray? Explain.

• Students may already be familiar with the skills handled 
in this review. To provide extra questions, go to 
www.mathlinks7.ca and follow the links.
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Assessment for Learning Supported Learning

Chapters 5–8 Review
This cumulative review provides an 
opportunity for students to assess 
themselves by completing selected 
questions pertaining to each chapter 
and checking their answers against 
the answers in the back of the 
student resource.

• Have students review the tests from each chapter 
and any challenges related to those chapters, identify 
the items that they had problems with, and do the 
questions related to those items. Have students do at 
least one question that tests skills from each chapter.

• Have students revisit any chapter section they are 
having diffi culty with. 

Assessment as Learning Supported Learning

Math Learning Log
Once students have completed the 
Chapters 5–8 Review, have them 
refl ect on their progress and complete 
a journal entry for each statement:
– I continue to have diffi culty with …
– Here’s how I plan to address what I 

am having diffi culty with …

• Encourage students to try to clear up any problems 
they have had during the past four chapters. Work 
with them to provide the necessary coaching.
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Task

Specifi c Outcomes
SS1 Demonstrate an understanding of circles by:
• constructing circles with a given radius or diameter
SP4 Express probabilities as ratios, fractions and percents.
SP5 Identify the sample space (where the combined sample space has 36 or fewer elements) for a probability 
experiment involving two independent events.
N5 Demonstrate an understanding of adding and subtracting positive fractions and mixed numbers, with like 
and unlike denominators, concretely, pictorially and symbolically (limited to positive sums and differences).

Suggested Timing
60–75 minutes

Materials
• paper
• compass or pin and string
• ruler
• circle template (optional)

Blackline Masters
Master 1 Project Rubric

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓
✓
✓
✓

✓

Activity Planning Notes
Read through the task as a class. Have students consider the fairness of the 
game, and discuss their ideas in small groups. They can work individually 
to develop a report on whether or not the game is fair. Students might 
discuss their design with a partner, and then complete it individually.

You may wish to use the following steps to introduce and complete this task:

1. a) Have students play the game using a spinner by putting a pencil tip 
in the centre of the spinner with a paper clip around the pencil tip.
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 b) Have students evaluate the addition and subtraction questions on
the given game spinner.

 c) Discuss different ways of assessing the probability of hitting an

  answer of   1 _ 2   or   2 _ 3  .

2. Many students may design their own spinner with the required 
probabilities by deciding what fraction of the circle sections should

 have an answer of   1 _ 2  . Tell students to ignore the rule about getting a 

 second spin when landing on a line when creating their own spinner.

3. Clarify that the task is to
 • assess the fairness of the game
 • write a report that explains why the game is or is not fair
 • create a spinner that uses fraction addition and subtraction questions

  with an answer of   1 _ 2   or   2 _ 3   and gives a 1 in 3 chance of landing on an

  answer of    1 _ 2  

 • create an additional spinner with a 100% probability of landing on an

  answer of   1 _ 2  

4. Review Master 1 Project Rubric with students so that they will know 
what is expected. 
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Supported Learning

Learning Style, Language, 
and Memory
• Consider simplifying #1 by 

providing a spinner with eight 
sections, where students need 
only to reduce fractions to either 

   1 _ 2   or   2 _ 3  . (It could be set as unfair 

 by assigning   1 _ 2   to more than half 

 of the sections.) Without playing 
the game, have students justify 
whether it is fair or unfair.

• Some students may need additional 
reinforcement to process the 
information and the instructions. 

Motor
• Consider enlarging the spinner. 

Have students keep track of their 
experimental probability. They 
could then compare experimental 
probability to theoretical 
probability using the fact that 

 answers of   1 _ 2   and   2 _ 3   each cover 

 half of the spinner.

• Allow students to use circle 
templates for their spinner. Assessment of Learning Supported Learning

Is This a Fair Game?
Discuss the Task with the class. 
Have students work together to 
develop a response, and then 
provide separate designs.

• Use Master 1 Project Rubric to assist you in assessing 
student work. Page 307a provides notes on how to use 
this rubric for this Task.

• To view student exemplars, go to www.mathlinks7.ca, 
access the Teachers’ Site, go to Assessment, and then 
follow the links.

• For a second task, complete with teaching notes and 
student exemplars, go to www.mathlinks7.ca, access 
the Teachers’ Site, go to Assessment, and then follow 
the links.
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The chart below shows Master 1 Project Rubric for this Task and provides 
notes that specify how to identify the level of specifi c answers for this project.
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Score/Level Holistic Descriptor Specifi c Question Notes

5
(Standard of 
Excellence)

❑ Applies/develops thorough strategies and 
mathematical processes making signifi cant 
comparisons/connections that demonstrate a 
comprehensive understanding of how to develop 
a complete solution

❑ Procedures are effi cient and effective and may 
contain a minor mathematical error that does 
not affect understanding

❑ Uses signifi cant mathematical language to explain 
their understanding and provides in-depth support 
for their conclusion

• provides a complete and correct response

4
(Above 

Acceptable)

❑ Applies/develops thorough strategies and 
mathematical processes for making reasonable 
comparisons/connections that demonstrate a clear 
understanding

❑ Procedures are reasonable and may contain a 
minor mathematical error that may hinder the 
understanding in one part of a complete solution

❑ Uses appropriate mathematical language to explain 
their understanding and provides clear support for 
their conclusion

• provides a complete response to all questions, 
with an error in a mathematical equation

or
• provides a weak justifi cation for #1

or
• provides an incomplete justifi cation for #3

3
(Meets 

Acceptable)

❑ Applies/develops relevant strategies and 
mathematical processes making some comparisons/
connections that demonstrate a basic understanding

❑ Procedures are basic and may contain a major 
error or omission

❑ Uses common language to explain their 
understanding and provides minimal support 
for their conclusion

• provides complete and correct responses to 
#1 and #2

or
• provides complete and correct responses to 
#1 and #3

or
• provides incomplete responses to #2 or #3

2
(Below 

Acceptable)

❑ Applies/develops some relevant mathematical 
processes making minimal comparisons/
connections that lead to a partial solution 

❑ Procedures are basic and may contain several 
major mathematical errors 

❑ Communication is weak 

• provides complete responses to #1 and #2 
with incorrect mathematical equations to 
justify fractions

or
• provides a correct response to either #1 or 
#2 with no equations

or
• provides an incomplete/incorrect response 
to #2 or #3 with weak/no justifi cation
Note: To get full credit for #2 and #3, the 
equations used to generate the fraction 
answers must be correct.

1
(Beginning)

❑ Applies/develops an initial start that may be 
partially correct or could have led to a correct 
solution

❑ Communication is weak or absent

• provides a correct response to #1, #2, or #3
or

• provides a correct response to one of #1, 
#2, or #3 with no justifi cation
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