Nelson Mathematics 10 Teacher Resource

Contents

Introduction to Nelson Mathematics 10

Underlying Principles of the Program ............ ... . i, xi
How Nelson Mathematics 10 Addresses Key Curriculum Issues .............. ... ...... xii
* Correlation to the Ontario Curriculum for Principles of Mathematics 10 .. ...................... xii
o The Process of Inquiry ... ... . xiii
e Mathematical Modelling .. ... ... . . xiii
* Algebraic Skills Development .. ... ... xiii
» Teaching Approaches . ... ... .. . Xiv
* Independent Use of the Text by Students .. ... ... . XV
o Contextual Learning . ... ... . XV
* Education for Exceptional Students .. ... .. .. . e XV
* The Role of Technology in the Curriculum .. ... ... .. .. . xvi
* English As a Second Language and English Literacy Development (ESL/ELD) ................... xvii
o Career Education ... ... .. xvii
* Cooperative Education and Other Workplace Experiences .. ........ ... ... ... . ... . . ... Xix
o Mathematics ANXIETY . . .o\ v ittt Xix
LT T o Xix
Using Nelson Mathematics 10 ............... ... uiiiennn.. xxiii
Flexible Course Sequencing

Suggested Teaching Times . ......oiuitiiiiiiiiiiiiiiniiiiiiineenneenneennees Xxiv
Material Needed .. .....iuutiiiiiitiiiiiiiiiiiititinneeeennneeeennneeennns XXV
Nelson Mathematics 10 — Special Features

* Review of Essential Skills and Knowledge ......... ... . .. .. . xxvi
e Cumulative Review Tests . .. ..ot Xxvi
o Performance Tasks . ... .. . Xxvi
o Technology Lessons . ... ... ... .. xxvii
o Exploration Lessons .. ... ... . xxvil

Nelson Mathematics 10 — Features of a Chapter

e INtrodUCtion . ..ot xxviil
o The Chapter Problem . ... . . xxviii
o The Challenges . ... ... ... XXIX
o Getting Ready .. ... . . XXiX
Nelson Mathematics 10 — Structure of a Lesson

e Think, Do, DISCUSS . . ot v vttt e e e e e e e e XXX
O BOCUS oo e e XXX
o Practise, Apply, Solve . ... XxXi
e Other Features of @ Lesson ... ...ttt e Xxxi

Nelson Mathematics 10 — Chapter Review
e Check Your Understanding .. ....... ... .. . xxxii

* Review Organized by Lessons .. ....... ... xxxii

CONTENTS



o Chapter Summary .. ... .. Xxxii
o Chapter Review Test .. ..ot e Xxxiii
o Other Features of the TeXt . . . oottt e e Xxxiil

Teacher Resource — Chapter Introduction

o Chapter OVEIVIEW .. ..ttt XXXIV
© CONMECHIONS & v v vt ettt e e e e e e e e e e e e e XXXV
o Getting Ready . ..o o XXXV
o Assessment OIGANIZET . ... oot vttt ettt et e e e e XXXV1
Teacher Resource — Support for Each Lesson

o IntrodUction . ... .ot XxXvi
e Think, Do, DISCUSS . . oottt e et e e e XXXVi
O BOCUS .t e XXXVil
o Practise, Apply, Solve . ... xxxvil
Teacher Resource — Review and Assessment

o Chapter Review . ..ot xxxviii
o Sample Chapter Tests . . ..ottt xxxviii
o Performance Tasks .. ... . xxxviii
Nelson Mathematics 10—Additional Components ..........ccoveiiueeineenneenns XXXix
TLE Explorer CD-ROM . ... XXXIX
Computerized Test Bank ... ..o XXXIX
Internet Sites for Teachers ... ... ... x|

Assessment and Evaluation

Assessment and Evaluation ........ ...ttt A-1
The Purpose of ASSESSIMENT . . . ..ottt ettt A-1
Expanding the Vision of ASSeSSMENnt ... .. ... ...ttt A-1
Assessment Terminology .. ... ... . A-2
Assessment Issues in Ontario Grade 10 Mathematics .............coiviiiiiiinnn. A-3
Assessing EXPECtations .. ..o vttt A-3
How Nelson Mathematics I0 Helps ... ... e A-3
Connecting to the Achievement Chart . ... ... . . . A-3
How Nelson Mathematics I0 Helps ... ... o e A-4
Assessing Learning Skills . . ... A-4
How Nelson Mathematics I0Helps . ... ... e e e A-5
The Provincial Report Card ... .. e A-5
Developing a Balanced Assessment Program ............ciiiiiiiiiiiiiiinnenne. A-6
Assessment Features in Nelson Mathematics 10 . ...........ccooviiiiiieineenneens A-9
Assessment Features in Each Chapter ... ... . A-9
Performance Tasks in Nelson Mathematics 10 ... ... ... .. i A-10
How to Use the Performance Tasks ... ...... ... . . . . . . . .. A-10
Support for the Performance Tasks ... ....... .. .. . . . A-10
Suggestions for Carrying out the Performance Tasks . ... ... ... .. ... .. .. .. .. ... .. .. .. ... A-10
o Individual Work . ... A-10
* Cooperative Group Work ... ... . A-10
* Group Work for the Purpose of Collecting and Sharing Data .. ........................... A-11
* Breaking a Performance Task into Stages ... ... ... A-11
How to Assess the Performance Tasks ... ... ... . A-11
Assessment References and Resources .. .....coviiiiiiiiiiiiiiiiiiiiiiiiinn., A-12
Assessment Blackline Masters . ... ... . e A-12

Vi CONTENTS



Assessment Using the Achievement Chart Categories

* Generic Rubric for Knowledge and Understanding ............. ... ... .. .. .. ... ... ... A-13
* Generic Rubric for Thinking, Inquiry, and Problem Solving ... ...... .. .. .. ... .. ... .. ... A-13
¢ Generic Rubric for Communication .. ... ... ...ttt A-14
* Generic Rubric for Application .. ... ... ... . e A-14
* Generic Rubric for Chapter Problems . ... ... ... ... . . . . . . . . . . A-15
* Mathematics Problem Solving Worksheet . ........ ... .. .. .. . A-17
e Review Problems Evaluation Sheet .. ... A-18
e Communication: Journal Evaluation Rubric ......... ... ... .. ... .. .. .. . ... . ... ... A-19
Assessment of Learning Skills

* Generic Rubrics for Learning Skills . ... ... .. . A-20
* Group Participation: Self-Evaluation Page . .......... .. .. .. .. ... .. .. .. .. . ... A-22
* Learning Skills Tracking Sheet . ... ... ... . . . A-23
e Work Habits Self-Reflection Sheet . . ..o e A-24
e Teamwork Self-Reflection Sheet ... ... ... . . . A-25
e Initiative Self-Reflection Sheet . ... ... . A-26
* Independence Self-Reflection Sheet ... ... . .. A-27
* Notebook Organization Rubric . ... ... ... .. .. .. . A-29
* Learning Skills Self-Assessment Checklists ... ...... ... ... .. . . A-30

Teaching Notes and Suggestions

Chapter 1: Using Linear Systems to Solve Problems .................. ... ... .. 1-1
1.1 Modelling with Linear Equations . ....... ... ... .. .. it 1-7
1.2 Exploration: Tables of Values and Linear Systems .. ........ .. .. ... .. .. .. .. .. ... ...... 1-15
1.3 Solving Linear Systems: Graphing by Hand . ........ ... ... .. . . . . 1-19
1.4 Technology: Graphing Lines Using the TI-83 Plus Calculator . ........ ... .. .. ... ... ... 1-28
1.5 Investigating the Ways That Two Lines Can Intersect . ............. ... .. ... ... ... ...... 1-30
1.6 Technology: Determining the Point of Intersection ... ...... .. .. ... . ... 1-36
1.7 Solving a Linear System Using Graphing Technology ............ ... .. ... ... ... ... ..... 1-37
1.8 Solving a Linear System Using Algebra: Substitution ............ ... .. ... .. ... ... ..... 1-48
1.9 Solving a Linear System Using Algebra: Elimination ........... ... ... ... .. .. ... ...... 1-57

1.10 TZechnology: Linear Regression Using the T1-83 Plus Calculator . ...... ... .. ... .. .. ... .. 1-64

1.11 Modelling Using Linear Systems ... ...ttt e et 1-66

Check Your Understanding—AnNSWers . ... .. .. .....ouiuiuit it e 1-75

Chapter 1 Test . ..ot e e 1-78

Chapter 1 Test: Solutions and Scoring Guide . ...... ... ... .. ... .. .. . i i 1-80

The Chapter Problem—Questions ... ... ...t 1-85

Chapter 1 Challenge 1 and 2, Solution Guides and Rubrics . ....... ... .. .. ... ... .. ... ...... 1-86

Chapter 2: Coordinates and Geometry: Where Shapes Meet Symbols .................. 2-1
2.1 Exploration: Graphical Images: Combining Symbolic and Visual Models ... .................. 2-10
2.2 Technology: Using The Geometer’s Sketchpad ... ...... ... . . .. . . . . . .. . .. 2-13
2.3 Distance on the Plane—Part I: Distance from the Origin .. ........... ... ... ... .. .. .... 2-16
2.4 The Equation of a Circle .. ... ... . . 2-23
2.5 Distance on the Plane—Part IT . ... ... .. 2-29
2.6 Technology: The Geometers Sketchpad: The Midpoint of a Line Segment . ... .................. 2-40
2.7 Finding the Midpoint of a Line Segment . .. ...... .. ... i 2-41
2.8 Classifying Shapes on a Coordinate Plane . ........ ... .. .. .. ... ... .. .. .. ... ... ... 2-52
2.9 Technology: The Geometer’s Sketchpad: Point of Intersection .. ........ .. .. .. .. ... .. ........ 2-61

2.10 Using the Point of Intersection to Solve Problems . ........... ... .. .. .. ... .. .. ... .... 2-62

2.11 Verifying Geometric Properties . .. .. ... ...ttt e 2-73

Blackline Masters . ... ... .. . i 2-81

CONTENTS vii



Check Your Understanding—Answers .. ....... ... ... .ottt 2-82

Chapter 2 Test . . ..ot 2-84
Chapter 2 Test: Solutions and Scoring Guide . ......... .. ... ... ... .. ... . . 2-85
The Chapter Problem—Questions . . ... ... 2-94
Challenge 1 and 2, Solution Guides and Rubrics . .. ... i 2-95
Chapter 3: Analyzing and Applying Quadratic Models ............ ... coiiiin.n. 3-1
3.1 Quadratic Relations ... ... ... 3-8
3.2 Properties of Quadratic Relations . ........ . . 3-20
3.3 Technology: Finding the Zeros of a Quadratic Equation Using the TI-83 Plus Calculator . ... ... .. 3-35
3.4 The Role of the Zeros of a Quadratic Equation .......... .. ... .. ... .. ... .. .. ... ... 3-37
3.5 Exploration: Multiplying Binomials Using Algebra Tiles . .......... ... ... ... ... ... ... ... 3-53
3.6 Technology: Using Quadratic Regression to Find a Curve of Best Fit with a TI-83 Plus Calculator .. 3-55
3.7 Standard Form of a Quadratic Relation ........ ... ... ... . .. . . . 3-57
3.8 Extending Algebra Skills: Factoring Quadratic Expressions . ............. ... ... ... ... .... 3-67
3.9 Solving Problems with Quadratic Equations . ........ ... .. ... .. .. .. .. . . i .. 3-76
Chapter 3 Check Your Understanding—Answers .. ...... ... ... ... ... 3-85
Chapter 3 Test .« .ottt 3-88
Chapter 3 Test: Solutions and Scoring Guide . ......... .. ... ... ... .. .. .. 3-89
The Chapter Problem—Questions . ... ... ... . 3-94
Challenge 1 and 2, Solution Guides and Rubrics .. ... ... .. .. . i 3-95
Chapter 4: Graphing Quadratic Relations and Using Them as Models ................. 4-1
4.1 Exploration: Quadratic Dental Models .. ...... .. .. .. . . . . 4-10
4.2 The Vertex Form of a Quadratic Relation .. ......... ... ... . .. .. ... 4-13
4.3 Using Technology to Investigate Transformations of Quadratics .. ............. .. .. .. ... ... 4-24
4.4 Using Symmetry to Relate Standard Form to Vertex Form .......... ... ... .. ... ... ... 4-37
4.5 Technology: Finding the Maximum or Minimum Value of a Quadratic Relation .............. 4-51
4.6 Determining Maximum and Minimum Values Algebraically: Completing the Square ........... 4-53
4.7 Solving Quadratic Equations: The Quadratic Formula . ...... ... .. ... . .. . o ... 4-62
4.8 Investigating Quadratic Relations .. ... ... . ... 4-76
Blackline Masters ... .. ... .. i 4-83
Chapter 4 Check Your Understanding—Answers .. ... ... ...ttt 4-89
Chapter 4 Test . ..o vt 4-92
Chapter 4 Test: Solutions and Scoring Guide . ...... ... ... ... .. .. . i 4-94
The Chapter Problem—Questions . .. ... ... 4-100
Challenge 1 and 2, Solution Guides and Rubrics . ....... ... ... .. . . . o 4-101
Chapter 5: Introduction to Trigonometry .........ccciiiiiiiiiiieineenennennns 5-1
5.1 Technology: Constructing Triangles with 7he Geometer’s Sketchpad ... .................... ... 5-7
5.2 Investigating and Comparing Triangles .. ..... ... .. ... ... .. ... ... . i 5-10
5.3 Technology: Enlarging or Reducing a Triangle with 7he Geometer’s Sketchpad . ... .............. 5-19
5.4 Modelling with Similar Triangles ... ... ... . . 5-21
5.5 Exploration: Slopes and Angles of Ramps ... ... .. . 5-35
5.6 Investigating the Connection Between Slope and Angle .. ....... ... .. ... ... ... ... ... .... 5-37
5.7 The Primary Trigonometric Ratios . ......... ... .. ... ... . 5-47
5.8 Solving Problems Using Right Triangle Models and Trigonometry .......... ... ... ... ...... 5-58
Blackline Masters . .. ..ottt e 5-72
Chapter 5 Check Your Understanding—Answers . .......... .. .. ... ... 5-74
Chapter 5Test . ... o 5-76
Chapter 5 Test: Solutions and Scoring Guide . ... ... .. ... i 5-78
The Chapter Problem—Questions ... ... .. 5-84
Challenge 1 and 2, Solution Guides and Rubrics .. ... ... .. i 5-86

\A11 CONTENTS



Chapter 6: Investigating Non-Right Triangles as Models for Problems ................. 6-1

6.1 Exploration: Fractals: Exploring Self-Similarity .. ...... ... .. .. .. . . 6-7
6.2 Similar-Triangle Models ... ... 6-10
6.3 Investigating the Sine Law . ... ... ... . 6-18
6.4 Proving and Using the Sine Law . .. ... ... 6-26
6.5 Exploration: Using Compass Directions and Bearings to Navigate . ........................ 6-33
6.6 Adjusting the Pythagorean Theorem: The Cosine Law .. ...... ... .. .. .. . ... .. .. ... 6-37
6.7 Solving Measurement Problems Modelled by Triangles .. ........ .. .. .. ... ... .. ..... 6-47
Chapter 6 Check Your Understanding—Answers .. ........ ..., 6-54
Chapter 6 Test . ..ot i 6-56
Chapter 6 Test: Solutions and Scoring Guide . ... ... ... . i 6-57
The Chapter Problem—Questions ... .. .. .. 6-62
Challenge 1 and 2, Solution Guides and Rubrics .. ..... .. ... .. .. . . o 6-63

Performance Tasks

Performance Tasks for Chapters 1 and 2 (Analytic Geometry) .........ccvvueineennn PT-1
Performance Tasks for Chapters 3 and 4 (Quadratic Functions) .................... PT-31
Performance Tasks for Chapters 5 and 6 (Trigonometry) ............cccvivinn... PT-59

Technology Appendices
Appendix 1: Using the TI-83 Plus Calculator

 Introduction: TI-83 Plus Basics .. ....... .. . T1-3
o MODE T1-3
o ZOOM T1-3
o Grid Off/Grid On ... oo T1-4
o Trace by Selected Intervals . ... ... . T1-4
o Split Screen . ... T1-5
* Function Evaluation . ... ... . . . T1-6
o Fractions . ... ... T1-8
e Number of Decimal Places Displayed .. ...... .. ... . . . . T1-8
o Reset MemOry ..ottt T1-9
o Contrast AdJUSTIMENT . . ..ottt T1-9
o Catalogle ... T1-10
* Recursion/Iteration/Use of the Constant Key . ...... ... . i i T1-10
o Brror Messages . . ..o it T1-11
o Using Lists . ... .o T1-12
e Scatter Plots and Lines of Best Fit — Linear Regression .. .......... ... ... .. .. .. ... ...... T1-14
* Graphing Functions and Finding Intercepts and Points of Intersection . ...................... T1-17
* Algebraic Models that are Nonlinear — Other Types of Regression Models .. ................... T1-19
* Setting Up Tables of Values to Investigate Transformations . ............ ... ... ... .. ...... T1-21
* Using the Primary Trigonometric Ratios .. ..... ... .. .. .. .. . . . . i T1-22
Appendix 1-A: TI-Graph Link (83 Plus) . ...... ... .. . .. . .. T1-24
Appendix 1-B: Connecting TI-83 Plus Calculators .. ... ... ... .. o oo oo T1-28
Appendix 1-C: TI-83 Plus As a Calculator . ... ... . i T1-29
Appendix 1-D: TI-83 Plus Troubleshooting .. ....... .. ... ... ... ... .. .. .. .. . . T1-30
Appendix 1-E: Getting Started with the Calculator Based Ranger (CBR) ....................... T1-30

CONTENTS ix



Appendix 2: Using The Geometer’s Sketchpad

Quick Tips for Use with The Geometers Sketchpad ... ... ... .. . .. . . . . . . . i .. T2-2
Commands on the Menu Bar ... ... e T2-4
Objects that Must be Selected for Each Construction ........ .. .. .. ... T2-5
Objects that Must be Selected for Each Measurement .. ....... ... . . .. T2-6
Using the Calculator ... ..o T2-7
Construction Help . . ..o T2-8
Appendix 3: Support for the TLE Explorer CD-ROM
Installation INStructions . ... ... .. .ottt T3-2
Tips for Using the Linear Relations Explorer ... ... ... ... ... . . . . . . . . . . ... T3-3
Tips for Using the Binomial Grid Explorer .. ........ ... .. . . . . . i, T3-6
Tips for Using the Right Triangle Explorer ... ... .. . . . . . . . . . .. T3-8
Tips for Using the Quadratic Functions Explorer (Macintosh) .. ... ... ... .. ... .. ... ... T3-10
Tips for Using the Quadratic Functions Explorer (Windows) . ...... ... .. .. ... .. .. .. ... .... T3-11
Blackline Masters for the Explorers ... ... . T3-12

CONTENTS



