' GEOMETRY




ALGEBRA &
GEOMETRY

Series General Editor
Ronald G. Dunkley

Text General Editor
William J. Gilbert

Authors
Edwin Anderson Peter W.D. Crippin Larry Davidson Frank J. Rachich
Frank A. Zorzitto

Jel v

&Y
(B
AN

Holt, Rinehart and Winston of Canada, Limited




e —

| Table of Contents i

Chapter 1

Chapter 2

Chapter 3

m, Edwin,

-093060-8

1€

he Chapter 4

eral

ited

Vectors

1.1  Vectors and Scalars 2

1.2 Vector Addition 5

1.3 Scalar Multiplication 10

1.4 Laws of Vector Algebra 14

1.5 Coordinate Systems 17

1.6  Vector Addition Using Components 22
1.7 The Dot Product 28

1.8 Properties of the Dot Product 34
1.9  Projections 37

Review Exercises 41

Vector Applications

2.1 Forces 45

2.2 Work 50

2.3 Velocity 52

2.4 Linear Dependence of Vectors 55

2.5 The Division of a Line Segment 61

2.6 Applications to Geometry (Optional) 66
2.7 The Cross Product 71

Review Exercises 77

Lines and Planes

3.1 Vector and Parametric Equations of a Line in 2-space 81
3.2 The Cartesian Equation of a Line in 2-space 85

3.3 Equations of a Line in 3-space 90

3.4 Vector and Parametric Equations of a Plane in 3-space 96
3.5 The Cartesian Equation of a Plane in 3-space 100

3.6  Sketching Planes in 3-space 107

Review Exercises 111

Intersections of Lines and Planes
4.1 The Intersection of a Line with a Plane and the Intersection of

Two Lines 115
4.2 Equivalent Systems of Equations 121
4.3 Gaussian Elimination 126
4.4  The Intersection of Two Planes 133
4.5 The Intersection of Three Planes 138
4.6 The Distance from a Point to a Line 143
4.7 The Distance from a Point to a Plane 148
4.8 The Distance between Skew Lines (Optional) 152

Review Exercises 156




Chapter 5

5.1 Linear Functions 160

5.2 Matrices 164

5.3 Linear Transformations 168

5.4  Matrix Multiplication 179

5.5 Determinants (Optional) 187

5.6 Geometric Applications of Determinants (Optional)
5.7 Inverses of Square Matrices (Optional) 201
Review Exercises 206

Chapter 6

Translations and Rotations

6.1 Translations 212

6.2 Translations of Conic Sections 216

6.3  Elimination of First Degree Terms in
Quadratic Equations 219

6.4 Rotations 224

6.5 Rotations of Conic Sections 229

6.6 Elimination of the xy Term in Quadratic Equations

6.7  Simplifying the Equation of a Conic Section
(Optional) 244

Review Exercises 249

Chapter 7

Mathematical Induction

7.1  The Scope of Induction 253

7.2 The Principle of Mathematical Induction 256
7.3 Summation Notation 261

7.4  Further Induction Problems 266

7.5 The Binomial Theorem 274

Review Exercises 280

Chapter 8

Complex Numbers

8.1 The Construction of Complex Numbers 285
8.2 The Complex Plane 289

8.3 Quadratic Equations 296

8.4  Further Properties of Complex Numbers (Optional)
8.5 Polar Coordinates 306

8.6 Complex Numbers in Polar Form 314

8.7 De Moivre’s Theorem 321

8.8  Roots of Complex Numbers 325

Review Exercises 329

Answers 331

Index

Linear Transformations and Matrices

194

301




