
TABLE OF CONTENTS

HOW THIS MANUAL CAN BE USED  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

PRACTICAL APPLICATIONS OF MATHEMATICS  . . . . . . . . . . . . . . . . . . . . . . .7

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

Word Problems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

Activity 1: Solving Word Problems Systematically  . . . . . . . . . . . . . . . . . . . .11
Activity 2: Solving Word Problems in Addition, Subtraction, 

Multiplication, and Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .13
Activity 3: Solving Word Problems with Addition 

and Subtraction Together  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16
Activity 4: Solving Word Problems with Addition, Subtraction, 

Multiplication, or Division Together  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19

Money  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22

Activity 1: Counting Back Change  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26
Activity 2: Calculating Simple Interest on a Loan or Earned 

on Savings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
Activity 3: Converting Money into Other Currencies  . . . . . . . . . . . . . . . . . .32

Measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
Length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38

Activity 1: Measuring Distance with a Trundle Wheel  . . . . . . . . . . . . . . . . .40
Activity 2: Using a Conversion Table to Determine Imperial 

or US Customary and Metric Equivalent Lengths  . . . . . . . . . . . . . . . . . . .42

Weight  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .45
Activity 1: Measuring Weight with a Balance Scale and 

Bathroom Scale  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47
Activity 2: Using a Conversion Table to Determine Imperial 

or US Customary and Metric Equivalent Weights  . . . . . . . . . . . . . . . . . . .50

Liquid Volume  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53
Activity 1: Measuring Liquid Volumes Using Imperial or 

US Customary Measures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .57
Activity 2: Measuring Liquid Volumes Using Metric Measures  . . . . . . . . . .60

© NAMC - North American Montessori Center9–12 Math 3 – Practical Applications and Geometry



Activity 3: Using a Conversion Table to Determine Imperial or 
US Customary and Metric Equivalent Volumes  . . . . . . . . . . . . . . . . . . . . .62

Temperature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65
Activity 1: Measuring Temperature with a Thermometer  . . . . . . . . . . . . . . .67
Activity 2: Converting Between Fahrenheit and 

Celsius Temperature Scales  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .69

GRAPHS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .71

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .71

Bar Graphs and Circle Graphs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .72
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .72

Activity 1: Reading and Inferring from Bar Graphs  . . . . . . . . . . . . . . . . . . .78
Activity 2: Preparing Bar Graphs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .81
Activity 3: Reading and Inferring from Circle Graphs . . . . . . . . . . . . . . . . . .83
Activity 4: Preparing Circle Graphs and Labeling Them 

with Percentages  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .85

Line Graphs and Scatter Plots (Coordinate Graphs 1)  . . . . . . . . . . . . . . . . .88
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .88

Activity 1: Understanding Line Graphs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .92
Activity 2: Preparing Line Graphs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .95
Activity 3: Reading Scatter Plots  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .98
Activity 4: Preparing a Scatter Plot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .100

Graphing with Ordered Pairs (Coordinate Graphs 2)  . . . . . . . . . . . . . . . . . .103
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .103

Activity 1: Locating and Plotting Ordered Pairs  . . . . . . . . . . . . . . . . . . . . .105

STATISTICS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .108
Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .108

Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .109
Activity 1: Finding the Mode, Mean, and Median of a Set of Data  . . . . . .112
Activity 2: Constructing a Frequency Table  . . . . . . . . . . . . . . . . . . . . . . . .116

GEOMETRY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .119

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .119

Lines and Angles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .131
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .131

Activity 1: Investigating Relationships Between 
Two Lines: Intersecting, Perpendicular, and Oblique Lines  . . . . . . . . . . .136

© NAMC - North American Montessori Center9–12 Math 3 – Practical Applications and Geometry



Activity 2: Naming Five Types of Angles  . . . . . . . . . . . . . . . . . . . . . . . . . .139
Activity 3: Measuring Angles with a Protractor  . . . . . . . . . . . . . . . . . . . . .141
Activity 4: Drawing Angles with a Protractor  . . . . . . . . . . . . . . . . . . . . . . .144
Activity 5: Adding and Subtracting Angles . . . . . . . . . . . . . . . . . . . . . . . . .146
Activity 6: Naming Relationships Between Two Angles . . . . . . . . . . . . . . .148
Activity 7: Naming the Angles Formed by Two Straight 

Lines Cut by a Transversal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .152

Triangles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .156
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .156

Activity 1: Identifying the Parts of a Triangle  . . . . . . . . . . . . . . . . . . . . . . .159
Activity 2: Classifying Triangles by Their Sides  . . . . . . . . . . . . . . . . . . . . .161
Activity 3: Classifying Triangles by Their Angles  . . . . . . . . . . . . . . . . . . . .163
Activity 4: Adding Up the Interior Angles of a Triangle  . . . . . . . . . . . . . . .165

Quadrilaterals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .168
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .168

Activity 1: Identifying the Quadrilaterals  . . . . . . . . . . . . . . . . . . . . . . . . . . .170

Many-Sided Polygons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .173
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .173

Activity 1: Identifying Many-Sided Polygons  . . . . . . . . . . . . . . . . . . . . . . .175
Activity 2: Adding Up the Interior Angles of Polygons . . . . . . . . . . . . . . . .178

The Circle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .181
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .181

Activity 1: Drawing the Parts of a Circle . . . . . . . . . . . . . . . . . . . . . . . . . . .184
Activity 2: Measuring Parts of a Circle  . . . . . . . . . . . . . . . . . . . . . . . . . . . .188
Activity 3: Relating Parts of a Circle: Lines and 

Circumference, Lines and Radius  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .191
Activity 4: Relating Parts of a Circle: Two Circumferences  . . . . . . . . . . . .194

Geometric Solid Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .198
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .198

Activity 1: Identifying Geometric Solid Shapes  . . . . . . . . . . . . . . . . . . . . .203
Activity 2: Identifying the Parts of a Geometric Solid Shape . . . . . . . . . . .206
Activity 3: Investigating Heights and Cross-Sections  . . . . . . . . . . . . . . . .208

Line Symmetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .211
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .211

Activity 1: Creating and Identifying Lines of Symmetry  . . . . . . . . . . . . . . .212

Constructing Geometric Figures: Lines and Angles  . . . . . . . . . . . . . . . . . . .215
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .215

Activity 1: Constructing a Congruent Line Segment  . . . . . . . . . . . . . . . . .216
Activity 2: Bisecting a Line Segment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .218

© NAMC - North American Montessori Center9–12 Math 3 – Practical Applications and Geometry



Activity 3: Constructing Perpendicular Lines  . . . . . . . . . . . . . . . . . . . . . . .220
Activity 4: Constructing Parallel Lines  . . . . . . . . . . . . . . . . . . . . . . . . . . . .223
Activity 5: Bisecting an Angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .225

Constructing Geometric Figures: Circles, Ellipses, and Squares  . . . . . . . .227
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .227

Activity 1: Exploring Circles as Geometric Figures  . . . . . . . . . . . . . . . . . .228
Activity 2: Constructing an Ellipse  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .230
Activity 3: Constructing a Square  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .233

Constructing the Regular Polyhedra  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .236
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .236

Activity 1: Finding Out About the Five Regular Polyhedra . . . . . . . . . . . . .238
Activity 2: Constructing a Cube  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .240
Activity 3: Constructing a Regular Tetrahedron  . . . . . . . . . . . . . . . . . . . . .242
Activity 4: Constructing a Regular Octahedron, 

Regular Dodecahedron, and Regular Icosahedron  . . . . . . . . . . . . . . . . .244

Introduction to Similar, Congruent, and Equivalent Figures  . . . . . . . . . . . .246
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .246

Activity 1: Recognizing Similar and Non-Similar Figures  . . . . . . . . . . . . .248
Activity 2: Recognizing and Making Congruent Figures  . . . . . . . . . . . . . .251
Activity 3: Recognizing and Making Equivalent Figures  . . . . . . . . . . . . . .253

Calculating Areas of Polygons and Circles  . . . . . . . . . . . . . . . . . . . . . . . . . .256
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .256

Activity 1: Studying Equivalent Figures  . . . . . . . . . . . . . . . . . . . . . . . . . . .264
Activity 2: Calculating the Area of a Rectangle  . . . . . . . . . . . . . . . . . . . . .276
Activity 3: Calculating the Area of a Square . . . . . . . . . . . . . . . . . . . . . . . .280
Activity 4: Calculating the Area of a Parallelogram  . . . . . . . . . . . . . . . . . .282
Activity 5: Calculating the Area of an Acute Triangle  . . . . . . . . . . . . . . . . .286
Activity 6: Calculating the Area of a Right Triangle  . . . . . . . . . . . . . . . . . .294
Activity 7: Calculating the Area of an Obtuse Triangle . . . . . . . . . . . . . . . .301
Activity 8: Calculating the Area of a Trapezoid . . . . . . . . . . . . . . . . . . . . . .309
Activity 9: Calculating the Area of a Regular Pentagon  . . . . . . . . . . . . . . .313
Activity 10: Calculating the Area of a Regular Decagon  . . . . . . . . . . . . . .318
Activity 11: Calculating the Area of Any Regular Polygon  . . . . . . . . . . . . .324
Activity 12: Calculating the Area of an Irregular Polygon . . . . . . . . . . . . . .327
Activity 13: Considering the Circle as a Regular Polygon

with an Infinite Number of Sides  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .331
Activity 14: Calculating the Area of a Circle by Considering 

the Circle as a Rectangular Arrangement of Sectors  . . . . . . . . . . . . . . .335

© NAMC - North American Montessori Center9–12 Math 3 – Practical Applications and Geometry



Calculating Volumes of Geometric Solids  . . . . . . . . . . . . . . . . . . . . . . . . . . .339
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .339

Activity 1: Using Cubes to Measure Volume  . . . . . . . . . . . . . . . . . . . . . . .343
Activity 2: Calculating the Volume of Any Rectangular Prism or Cube  . . .348
Activity 3: Working with Equivalent Volumes  . . . . . . . . . . . . . . . . . . . . . . .351
Activity 4: Calculating the Volume of a Pyramid  . . . . . . . . . . . . . . . . . . . .353
Activity 5: Calculating the Volume of a Cylinder  . . . . . . . . . . . . . . . . . . . .357
Activity 6: Calculating the Volume of a Cone  . . . . . . . . . . . . . . . . . . . . . .360
Activity 7: Calculating the Volume of a Sphere  . . . . . . . . . . . . . . . . . . . . .363
Activity 8: Understanding Equivalency and 

Calculating Volume of Solid Prisms with Varying Bases  . . . . . . . . . . . . .367

Calculating Lateral and Total Area of Solids  . . . . . . . . . . . . . . . . . . . . . . . . .371
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .371

Activity 1: Lateral and Total Area of a Rectangular-Based Prism  . . . . . . .372
Activity 2: Lateral and Total Area of a Triangular-Based Prism  . . . . . . . . .375
Activity 3: Lateral and Total Area of a Cylinder  . . . . . . . . . . . . . . . . . . . . .378
Activity 4: Lateral and Total Area of a Square-Based Pyramid  . . . . . . . . .381
Activity 5: Lateral and Total Area of a Cone  . . . . . . . . . . . . . . . . . . . . . . . .384

Pythagorean Theorem  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .387
Background Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .387

Activity 1: Recognizing the Isosceles Right Triangle 
Case of the Pythagorean Theorem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .390

Activity 2: Recognizing the 3:4:5 Right Triangle Case of 
the Pythagorean Theorem  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .393

Activity 3: Exploring the Pythagorean Theorem 
Using Equivalent Parallelograms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .396

Activity 4: Illustrating Euclid’s Theorem Using 
Equivalent Parallelograms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .399

RESOURCES FOR TEACHERS AND STUDENTS  . . . . . . . . . . . . . . . . . . . . .404

Print  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .404

Web  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .406

GLOSSARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .408

© NAMC - North American Montessori Center9–12 Math 3 – Practical Applications and Geometry


