A

Absolute value, 26
Addition of rational expressions, 124-127,
131
Algebraic dominos challenge, 135
Algebraic expressions. See also Equivalent
algebraic expressions
games (algebraic dominos challenge), 135
simplifying those with exponents, 231-235,
555
sinusoidal function connection to,
389-390
Ambiguous case of the sine law, 315, 317,
337
Amortization schedule, 523
Amount, 476
Amplitude, 350, 374
Angle of depression, 274
Angle of elevation, 274
Angles. See also Trigonometric ratios, 323
Annuities
future value, 504-510
present value, 513-519, 529
Arccosine, 279
Arcsine, 279
Arctangent, 279
Area
and changes as a polynomial, 94
determination of, 5
domain/range of functions and, 35-36
quadratic functions and, 139
surface area-to-volume ratio and, 232
Arithmetic sequence, 416423, 445, 467
Arithmetic series, 448—452
Art, 79
Associative property, 92-93, 95, 105
Asymptote, 27-28, 115-116
Axis of symmetry, 2, 138

B

Bearing, 315
Binomials
and adding/subtracting of rational
expressions, 126-127
discrete functions (sequences/series) and,
462465
multiplication of three, 92-93
Pascal’s triangle and, 462-465
radicals and, 166
and simplifying rational functions, 111
Book of Calculation, The (Pisano), 441

NEL

C

Calculator-Based Ranger (CBR), 356
Clinometer, 276
Common difference, 416
Common ratio, 426
Commutative property, 91, 95, 105
Completing the square, 148
Compounding period, 483, 489, 501-502
Compound interest
future value, 483-489, 501-502
present value, 493-497, 501-502
and present value of annuities, 514-516
Compressions. See Horizontal stretches/
compressions/reflections
Cosine law, 321-325, 573-574
Curve of good fit, 258-259, 559-560

Curves of pursuit, 13

D

Decay, exponential functions and, 214-215,
254-260, 266
Decay rate, 260
Dependent variable
function and, 22
function notation and, 22
Discrete functions (financial applications)
annuities—future value, 504-510
annuities—present value, 513-519
compound interest—future value, 483-489
compound interest—present value, 493-497
and investigations of financial problems,
520-529
simple interest, 476481
Discrete functions (sequences/series)
arithmetic sequence, 467
arithmetic sequences, 416-423, 445
arithmetic series, 448—452
defining sequences, 433-438
geometric sequences, 426—429, 445-446
geometric series, 454-459, 467
Pascal’s triangle/binomial expansions and,
462-465
recursive sequences, 441-444
Discriminant and zeros of quadratic functions,
182-183, 200
Distributive property, 91, 95, 105-106
Division of rational expressions, 117-121, 131
Domain, 5, 76
exponential functions and, 251
functions and, 29-34

and inverse of quadratic functions, 156

quadratic functions and, 138
sinusoidal functions and, 403

Dominos challenge, 135

Doubling rate, exponential functions and,
254-255

Down payment, 528

E

Entire radical, 163, 167
Equation of the axis, 350, 374
Equivalent algebraic expressions
adding/subtracting polynomials, 84—87
doubling dimensions and, 83
factoring polynomials, 98-102, 106
multiplying of polynomials, 91-95
and simplifying rational functions, 108-112
Euclid, 444
Expanding. See Distributive property
Exponential functions
applications involving, 254-260
binary code and, 213
definition, 240
growth/decay and, 214-215, 254-260, 266
identification of, 265
integer exponents and, 217-221
properties of, 240242
rational exponents and, 224-228
simplifying algebraic expressions with,
231-235
transformations and, 266
transformations of, 244-251

F

f 1. See Inverse of a function
Factored form of quadratic equations, 142
Factoring

polynomials, 98-100, 106

proving identity through, 308

and sketching graphs of sinusoidal

functions using transformations, 382
to solve quadratic equations, 173
Family and parent functions, 25
Family of parabolas, 188, 200
Fibonacci sequence, 441-443
Financial applications of discrete applications
annuities—future value, 504-510
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annuities—present value, 513-519
compound interest—future value, 483-489
compound interest—present value, 493—497

investigations of financial problems, 520-529
simple interest, 476481
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Function equation, domain/range of functions
and, 30-33
Function models, 18
Function notation
connection to graph of, 20
using algebraic expressions for, 21
using equations for, 14—15
using function models for, 18-19
using graphs/graphing calculators for,
15-17
Functions
algebraic expressions in, 21
definition, 5
domain/range of, 5, 29-34, 76, 138, 156,
251, 403
domain/range of functions and, 76
function notation, 14-22
graphing by transformation functions,
61-69
horizontal stretches/compressions/
reflections and, 5258, 74-75
inverse, 41-46, 74, 76
parent functions, 25, 75
parent functions and, 75
relations and, 4—14
skills/concepts, 2-3
Future value of investments, 484-485
f(x). See Function notation

G

Games (algebraic dominos challenge), 135
General term, 416
Geometric sequence, 426429, 445-446
Geometric series, 454-459, 467, 507-508
Golden ratio, 444
Graphs
defined by equations (function relations), 8
determination of equation of sinusoidal
function from, 386-387, 403
domain/range of functions and, 29-32
equation solving strategy selection and,
172,177
of exponential functions, 240-242
of families of quadratic functions, 187-191
function notation and, 15-16, 20
inverse functions and, 43—44
and inverse of quadratic functions, 158
periodic functions and, 347-348,
350-351
transformations and, 55-58
of transformations of exponential
functions, 244-251
Grouping, factoring polynomials and, 99,
101, 106

Index
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Growth exponential functions and,
214-215, 254-260, 266
Growth rate, 260

H
Halflife, 414

Horizontal stretches/compressions/reflections,
74-75
parent functions and, 52-58

Identity, 305
Inadmissible solution, 175
Independent variable, 3, 5, 7-8
Index, 226
Integer exponents, 217-221
Interest
compound—future value, 483-489,
501-502
compound—present value, 493-497,
501-502, 514-516
simple, 476-481, 487-488, 501
varying rates of, 524-526
Invariant points, 52
Inverse of a function, 41-46, 74, 76
trigonometric, 279
Inverse of quadratic functions, 155-160, 169
Investigations of financial problems, 520-529

L

Liber Abaci (The Book of Calculation) (Pisano),
441

Like radicals, 165, 167

Linear functions, parent functions and, 25

Linear relation, 2
inverse functions and, 42—43
linear-quadratic systems and, 194-198,

200-201, 551

Line of good fit, 4, 559-560

Lowest common denominator (LCD), 126

Lucas, Edouard, 441

Lucas sequence, 441-443

M

Mapping diagrams, function relations and, 6-7

Mixed radical, 163-164, 167

Monomials and simplifying rational functions,
110

Monthly payments. See also Interest, 526-529,
537

Multiplication of polynomials, 91-95

Multiplication of rational expressions,
117-121, 131
Music, sinusoidal functions and, 402

N

Negative angles, 290

Nonequivalence. See also Equivalent algebraic
expressions
determination of, 93

o
Ordinary annuity, 505

P

Parabola, 2
determination of point of focus, 171
quadratic functions and, 145
Parabolas, 188, 200
Parallax, 341
Parent functions, 25-28
art from, 79
graphing by transformation functions, 75
horizontal stretches/compressions/
reflections and, 52—-58
transformations of, 50-51
Partial sums, 449
Pascal, Blaise, 462
Pascal’s triangle, 462-465
Patterns. See also Discrete functions
(sequences/series)
factoring polynomials and, 98
Peak, 349
Perfect-square factors, 164, 169
Period, 347-348, 374
Periodic function, 347-348, 350-351
Phase shift, 381-382
Pisano, Leonardo, 441
Polynomials
adding/subtracting for equivalence,
84-87
and changes in area, 94
factoring of, 98-102, 106
multiplying, 91-95
and simplifying rational functions,
110
Powers. See Exponential functions
Present value of compound interest,
493-497
Prime values, 98
Principal, 476, 480
Principal angle, 289
Pythagorean identity, 306, 309, 547
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Q

Quadratic expressions, 99—100
Quadratic formula
to solve quadratic equations, 173, 557
and zeros of quadratic functions, 180-181
Quadratic functions
and adding/subtracting of rational
expressions, 127
equation solving strategy selection,
172-177, 200
families of, 187—-191
inverse of, 155-160, 169
linear-quadratic systems and, 194-198,
200-201
maximum/minimum values of, 148—152,
169
and operations with radicals, 163-167
parent functions and, 25
properties of, 140-145
and simplifying rational functions, 111
zeros of, 179-184
Quotient identities, 309

R

Radicals
quadratic functions and, 163-167
rational exponents and, 225-226
Range, 5, 76
exponential functions and, 251
functions and, 29-34
and inverse of quadratic functions, 156
quadratic functions and, 138
sinusoidal functions and, 403
Rational exponents, 224-228
Rational expressions
adding/subtracting of, 124-127, 131
multiplying/dividing of, 117-121, 131
Rational form of numbers, 219-220
Rational functions
definition, 108, 112, 131
graphs of, 115-116
simplifying, 108-112
Real numbers, 30
Reasoning, function recognition from
equation via, 8
Reciprocal function, 277, 309
Reciprocal identities, 309

NEL

Reciprocal trigonometric ratio, 277

Recursive formula, 416

Recursive sequence. See also Geometric
sequence, 416, 441-444

Reflections. See Horizontal stretches/
compressions/reflections

Related acute angle, 289

Relation vs. function, 5

Restrictions of simplifying rational functions,
109, 131

S

Sequence. See also Discrete functions
(sequences/series), 416
Series. See also Discrete functions
(sequences/series), 448, 505-506,
514-516
Set notation, 5—6
Simple annuity, 505
Simple interest, 476-482, 487-488, 501
Simplifying rational functions, 108-112
Sine law, 274, 312-317, 330-331, 573-574
ambiguous case of the sine law, 315, 317,
337
Sinusoidal functions
definition, 359
interpretation of, 365-369, 375
models of, 386-391
problem-solving using, 394-398
properties of, 357-363, 374
and properties of periodic functions,
346-351
sketching graphs of sinusoidal functions
using transformations, 380-383
transformations of, 377-379, 403
Spreadsheets, 479, 517, 529
Standard form of quadratic equations, 142
Standard position of angles, 289
Substitution of values, 9
Subtraction of rational expressions, 124-127,
131

T

Term in a sequence, 416

Three-dimensional problems, trigonometric
ratios and, 328-331, 337

Tractrix, 13

Transformations, 2
art from, 79
of exponential functions, 244-251
exponential functions and, 266
to graph functions, 61-69
of parent functions, 50-51
sequence of, 77
of sinusoidal functions, 377-379, 403
to sketch graphs of sinusoidal functions,
380-383
Triangle, finding right-angled, 275
Trigonometric ratios
of acute angles, 276-280
for angles between 0° and 360°,
293-299, 302-303
for angles greater than 90°, 289-291
cosine law and, 321-325
inverse functions and, 279
sine law and, 312-317
special angles and, 283-286
three-dimensional problems and,
328-331, 337
trigonometric identities and, 305-309,
336
Trinomials and simplifying rational
functions, 111

Trough, 349

Vv

Vertex, 2
and maximum/minimum values of
quadratic functions, 148-152
quadratic functions and, 138, 141, 144
Vertical-line test, 7

Y

9. See Function notation

V4

Zeros of quadratic functions, 179-184
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