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Index
In
d
e
x

A
Absolute value expressions, order by 

value, 459

Absolute value function(s)
 parent function of, 4, 6, 7

 transformations of, 11, 38

Addition
 additive inverse of complex 

numbers, 108

 of complex numbers, 105

 of polynomials, 165–166

  vertically and horizontally, 166

 of radicals and roots, 246–247

 of rational expressions, 383–385, 

401

 sum formulas for trigonometric 

functions, 519–521, 530

 sum of arithmetic sequence, 417

 sum of fi nite arithmetic series, 

420–421

 sum of fi nite geometric series, 

428–429

 sum of infi nite geometric series, 

435–438, 453

 sum of series, 413

 sum of two cubes, factoring, 180–181

 of two functions, 269–270

Age pyramids, 594

Algebra tiles, completing the square, 

111

Amplitude, of sine and cosine, 486–490

“and” (intersection), 564–565

Angle measures of triangles, 464

Angle of depression, 465

Angle of elevation, 465

Angles and radian measure, 469–473, 

526

 converting between degrees and 

radians, 471

 coterminal, 471

 degree and radian measures of 

special angles, 472

 radian measure and degree measure, 

469

 in standard position, 470

 using radian measure, 471–473

Angles, trigonometric functions of, 

477–481, 527

Another Way
 central angle and sector, 473

 change-of-base formula, 330

 equation with two radicals, solving, 

264

 function operations, division, 271

 intersection points, 143

 polynomials, factoring, 182

 probability, sample space and 

outcomes, 538

 quadratic equations, solving, 

112, 123, 125

 Quadratic Formula, 135

 quadratic functions, 115

 rational equations, solving, 394

 rational expressions, multiplying, 

377

 rational functions

  inverse variation and constant of 

variation, 361

  rewriting and graphing, 368

 Rational Root Theorem, 191

 three-variable system, solving, 

31–32

 trigonometric expressions, 521–522

 trigonometric functions, using circle 

to fi nd, 479

Arc length, 472–473

Archimedes, 440

Area
 under a normal curve, 596

 of rectangular prism, 155

 of sector, 472–473

 using to fi nd probability, 540

Arithmetic sequence(s), 417–420, 452

 defi ned, 418

 Dirichlet Prime Number Theorem, 

424

 graphs of, 417

 identifying, 418

 recursive equations, 442

 rules for, 418–420

 sum of, 417

Arithmetic series, 420–421, 452

 defi ned, 420

 sum of fi nite series, 420–421

Asymptote(s)
 defi ned, for exponential functions, 

296

 for rational functions, 366

 for secant and cosecant functions, 

500–501

 for tangent and cotangent functions, 

499–500

Average rate of change, 77

Axis of symmetry
 defi ned, of parabola, 56

 graphing a parabola, 255

 and standard equations of parabolas, 

69–70

B
Bayes’ Theorem, 560

Bell-shaped and symmetric 
histogram, 599

Bias
 defi ned, 611

 recognizing in sampling, 611–612

 recognizing in survey questions, 613

Biased questions, 613

Biased sample, 611

Binomial distribution(s), 579–582, 

588

 constructing, 582

defi ned, 581

 interpreting, 582

Binomial expansions, 574

Binomial experiments, 581

Binomial Theorem, 574

Binomials
 cube of, 165, 167

 as factor in polynomial, 182

 multiplying three, 167

 square of, 167

 using Pascal’s Triangle to expand, 

169

Birthday problem, 578

C
Causality, 621

Census, 604, 612

Central angle, 472

Change-of-base formula, 329–330

Circle
 graphing with center at origin, 255

 standard form of, 134

 unit, 460, 477, 479, 514

Cluster sample, 610

Coeffi cient of determination, 79

Cofunction identities, 514

Coin fl ip, 538, 569, 579

Combination(s), 569, 572–573, 588

 counting, 572

 defi ned, 572

 fi nding probability using, 573

 formula, 572–573

Common denominators, adding or 

subtracting rational 

expressions, 384

Common difference
 defi ned, 418

 in rules for arithmetic sequences, 419
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Common Errors
 imaginary solutions, 123

 nth roots, 240

 polynomials

  long division, 174

  squaring and cubing, 167

  subtraction, 166

 probability

  and binomial distribution, 582

  overlapping events, 565

 properties of logarithms, 328

 Quadratic Formula, 122

 in quadratic functions, 57, 59

 radian measure, 473

 rational exponents, 239

  and radicals, 247

 rational expressions

  simplifying, 376

  subtracting, 386

 recursive equation and rule, 443

 sequences, 411

  rule for arithmetic sequence, 419

  rule for geometric sequence, 427

 series, fi nding sum of, 413

 substitution, 134

Common logarithm(s)
 changing a base, 329–330

 defi ned, 311

 evaluating, 311

Common ratio
 defi ned, 426

 in rules for geometric sequences, 

427

Comparative studies and causality, 
621

Complement of event, 539–540

Completing the square, 111–115, 149

 compared to other methods for 

solving quadratic equations, 

125

 defi ned, 112

 solving quadratic equations

  by completing the square, 

113–114

  using square roots, 112

 writing quadratic functions in vertex 

form, 114

Complex conjugates, 199–200

Complex Conjugates Theorem, 
199–200

Complex fraction(s)
 defi ned, 387

 simplifying, 357

Complex number(s), 103–107, 148

 additive inverse of, 108

 complex solutions and zeros, 107

 defi ned, 104

 equality of two, 105

 imaginary numbers, 103–104

 imaginary unit i, 103–105

 operations with, 105–106

  adding, 105

  multiplying, 106

  subtracting, 105

 relationships in set of complex 

numbers, 103–104

 set of, 103

Compound event(s), 564–565

Compound interest, 299, 306

Concept Summary
 degree and radian measures of 

special angles, 472

 methods for solving quadratic 

equations, 125

 zeros, factors, solutions, and 

intercepts, 212

Conditional probability
 comparing, 557

 defi ned, 547

 fi nding with a table, 549

 fi nding with conditional relative 

frequencies, 556

Conditional relative frequency, 
555–556

Conic sections, 372

Conjugate(s)
 complex, 199–200

 defi ned, 246

 Irrational Conjugates Theorem, 193

Consecutive ratio test for exponential 
models, 294

Consistent linear system, 29

Constant function, standard form of, 

158

Constant of variation, 360

Constant term in function, 158

Contingency table, 554

Continued fraction, 476

Continuous functions, 156

Continuously compounded interest, 
306

Control group
 defi ned, 620

 resampling data using simulation, 

635

Controlled experiment, 620

Convenience sample, 610–611

Correlation, 621

Correlation coeffi cient, 25

Cosecant function
 characteristics of, 500

 defi ned, 461–462

 fundamental trigonometric 

identities, 514

 graphing, 500–501, 528

Cosine function
 characteristics of, 486

 defi ned, 461–462

 fundamental trigonometric 

identities, 514

 graphing, 485–490, 527

 refl ecting, 490

 sinusoid graphs, 507–508

 stretching and shrinking, 487–488

 translating, 488–489

Cotangent function
 characteristics of, 498

 defi ned, 461–462

 fundamental trigonometric 

identities, 514

 graphing, 498–500, 528

Coterminal angles, 471

Critical values, 142

Cross multiplying, to solve rational 

equation, 392

Cube of a Binomial, special product 

pattern, 165, 167

Cube root function, parent function 

for, 252–253

Cubic equations
 and imaginary solutions, 197

 and repeated solutions, 189

 solving by factoring, 190

Cubic functions
 cubing binomials, 165, 167

 Difference of Two Cubes, 180

 inverse of, 279

 standard form of, 158

 Sum of Two Cubes, 180

 transforming graph of, 205

 writing for set of points, 220

Cycle, of sine and cosine, 486

D
Data analysis and statistics
 data collection, 609–613, 641

 experimental design, 619–622, 641

 inferences from experiments, 

633–636, 642

 inferences from sample surveys, 

625–629, 642

 normal distributions, 595–599, 640

 populations, samples, and 

hypotheses, 603–606, 640

Data collection, 609–613, 641

 bias in sampling, 611–612

 bias in survey questions, 613

 methods of, 612–613

 sampling methods in statistics

studies, 610–611

Data, resampling, 633–634

 using simulation, 635
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In
d
e
x

Data sets
 analyzing, 595

 classifying, 342

Decay factor, 296, See also 

Exponential decay function(s)

Deductive reasoning, 46

Degree measure of angles, 469

 converting to radians, 471–472

 of special angles, 472

Degree of function, 158

 and end behavior, 159

 relationship to number of solutions, 

198

Denominators, See also Least 

common denominator (LCD)

 like and unlike, adding or

subtracting rational 

expressions, 384–387

 rationalizing, 95, 245

Dependent events, 545–548, 586

 comparing to independent events, 

548

 defi ned, 545, 547

 determination of, 545

 probability of, 547–548

Descartes, René, 200

Descartes’s Rule of Signs, 200–201

Descriptive statistics, 626

Die roll, 538

Difference Formulas for trigonometric 
functions, 519–521

Difference of Two Cubes, 180–181

Differences of outputs, 78, 219–221, 

342

Direct variation, 359–361

Directrix, of parabola, 68, 85

Dirichlet Prime Number Theorem, 
424

Discriminant, in Quadratic Formula, 

124–125

Disjoint events, 564, 587

Distance Formula, 45

 writing equation of parabola, 68

Division
 of polynomials, 173–176, 227

  long division, 174

  Remainder Theorem, 176

  synthetic division, 175

 of rational expressions, 378–379, 

401

  by polynomial, 379

 of two functions, 270–271

Domain
 of function, fi nding, 293

 of rational expression, 376

 of sequences, 410

Doppler effect, 372

Dot plot, 628

E
Electrical circuits, 106

Elimination, solving nonlinear system 

by, 133

End behavior of function’s graph, 
159

Equality for Exponential Equations, 
Property of, 334

Equality for Logarithmic Equations, 
Property of, 335

Equations, solving, 407

Euler, Leonhard, 304

Euler number, 304, See also Natural 

base e
Even function(s), 215

Event(s)
 compound, 564–565

 defi ned, 538

 probability of complement of, 

539–540

Exactly one solution, in system of 

three linear equations, 30–31

Experiment(s)
 defi ned, 612

 describing, 620

 making inferences, 633–636, 642 

See also Inferences from 

experiments

 randomization in, and designing, 

621

 with two samples, 634

Experimental design, 619–622, 641

 analyzing, 622

 describing experiments, 620

 randomization in experiments and 

observational studies, 621

 using experiments, 619

Experimental probability, 541, 545

Explicit rule(s)
 defi ned, 442

 translating between recursive rules 

and, 444

Exponential decay function(s), 
295–299, 350

 defi ned, 296

 graphing, 297

Exponential decay models, 297–299

Exponential equation(s)
 defi ned, 334

 Property of Equality for Exponential 

Equations, 334

 solving, 333–335, 352

Exponential form, 310

Exponential function(s)
 defi ned, 296

 growth and decay functions, 

295–299, 350

 inverse properties of, 312

 modeling with, 341–345, 352

 natural base e, 303–306, 350

 transformations of, 317–319, 321, 

351

 writing, 343–344

Exponential growth function(s), 
295–299, 350

 defi ned, 296

 graphing, 297

Exponential growth models, 297–299

Exponential inequalities, solving, 337

 Exponential Property of Inequality, 

337

Exponential models
 consecutive ratio test, 294

 exponential regression, 345

 writing and fi nding, 341–345

Exponential Property of Inequality, 
337

Exponents
 properties of integer exponents, 235, 

243

 properties of rational exponents, 

239, 243–244

 using, 293

Expressions
 evaluating, 1

 with rational exponents, 239, 243

 simplifying algebraic, 155

 simplifying radical, 245–247

 writing in radical form, 237

 writing in rational exponent form, 

237

Extraneous solutions
 defi ned, 263

 solving rational equation with, 394

F
Factor by grouping, 181

Factor, equivalent statements, 212

Factor Theorem, 182–183, 200

Factored completely, 180

Factorial numbers
 n, 570

 writing recursive rules, 443

Factoring
 compared to other methods for 

solving quadratic equations, 

125

 polynomials, 91, 96, 179–183, 227

  determining whether binomial is 

a factor, 182

  Difference of Two Cubes, 

180–181

  by grouping, 181

  in quadratic form, 181
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  Sum of Two Cubes, 180–181

 solving polynomial equations by, 

190

 solving quadratic equations by, 94, 

96

 special products, 91

Favorable outcomes, 539

Fibonacci, Leonardo, 449

Fibonacci sequence, 443, 449

Finite differences, 220–221

Finite sequence, 410

Finite series, 412

 sums of arithmetic series, 420–421

 sums of geometric series, 428–429

First differences, 78, 219–221

Flawed reasoning, 46

Focus, of parabola, 67–71, 85

 defi ned, 68

FOIL method, 51, 106

Formulas
 change-of-base, 329

 combinations, 572

 Distance Formula, 45

 margin of error, 629

 permutations, 571

 Quadratic Formula, 122

 special series, 413

 trigonometric functions

  difference formulas, 520

  sum formulas, 520

Fractals
 Koch snowfl ake, 432

 Sierpinski carpet, 432

 Sierpinski triangle, 440

Fractions
 continued, 476

 writing repeating decimal as, 438

Frequency(ies)
 defi ned, in trigonometric functions, 

506

 probability and two-way tables, 

554–556

Functions
 continuous, 156

 evaluating, 407

 inverses, 275–280, 288

 operations on, 269–272, 288

Fundamental Counting Principle, 
570

Fundamental Theorem of Algebra, 
197–201, 229

Fundamental Trigonometric 
Identities, 514

G
Gauss, Carl Friedrich, 198, 417

Gaussian function, 341

Geometric probability, 540

Geometric sequence(s), 425–428, 453

 defi ned, 425–426

 graphs of, 425

 identifying, 426

 recursive equations, 442

 sum of, 425

 writing rules for, 426–428

Geometric series, 428–429, 453

 defi ned, 428

 partial sums of infi nite series, 436

 Quadrature of Parabola, 440

 sum of fi nite series, 428–429

 sum of infi nite series, 435–438, 453

Graph of the system, 141

Graphing
 compared to other methods for 

solving quadratic equations, 

125

 exponential functions, 297, 309

 logarithmic functions, 309, 313

 polynomial functions, 157–161, 212, 

226

  analyzing, 211–215, 230

 quadratic functions

  in standard form, 57

  using symmetry, 56, 69–70

  using x-intercepts, 59

 quadratic inequality in two variables, 

140

 radical functions, 251–255, 287

  parabolas and circles, 255

  square root and cube root, 252

  transforming, 253–254

 rational functions, 365–369, 386, 

400

  hyperbola, 366

  translation of, 367

 secant and cosecant functions, 

500–501, 528

 sine and cosine functions, 485–490, 

527

 solving

  nonlinear system by, 132, 135

  quadratic equations by, 94, 135

  quadratic inequality by, 142

 sum of two functions, 269

 tangent and cotangent functions, 

497–500, 528

Graphing calculator
 areas under normal curves, 596

 combinations, 572

 cubic regression feature, 221–222

 degree mode, 464

 dot mode, 445

 exponential regression, 345

 function operations, 272

 intersect feature, 135, 337

 limitations of, 92

 linear regression feature, 25

 logarithmic regression, 345

 maximum feature, 79, 214

 minimum feature, 214

 permutations, 571

 quadratic regression feature, 75, 79

 randInt feature, 612

 regression feature, 219

 sequence mode, 445

 sinusoidal regression, 509

 solve a right triangle, 464

 square viewing window, 2, 92

 standard viewing window, 2

 table feature, 156, 298, 377

 trace feature, 222, 298, 369, 445

 using Location Principle, 213

 variables displayed, 143

 zero feature, 214

Graphs
 of cubic and quartic functions, 

transforming, 205

 of polynomial functions, analyzing, 

211–215, 230

  even and odd functions, 215

  turning points, 211, 214

  using Location Principle, 213

 of radical functions, transformations, 

251–255, 287

 transforming

  of exponential functions, 318

  of logarithmic functions, 320

Growth factor, 296, See also 

Exponential growth function(s)

H
Heads and tails, 538

Histograms
 analyzing, 579

 making, 535

 normal distributions, and skews, 599

Hooke’s Law, 283

Horizontal axis of symmetry, of 

parabolas, 69–70

Horizontal Line Test, 278

 Horizontal shrinks
 of exponential functions, 318

 of linear functions, 14

 of logarithmic functions, 320

 of polynomial functions, 206–207

 of quadratic functions, 49

 of radical functions, 253–254

Horizontal stretches
 of exponential functions, 318

 of linear functions, 14

 of logarithmic functions, 320
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 of polynomial functions, 206

 of quadratic functions, 49

 of radical functions, 253

Horizontal translations
 of cosine function, 489

 of exponential functions, 318

 of linear functions, 12

 of logarithmic functions, 320

 of polynomial functions, 206

 of quadratic functions, 48

 of radical functions, 253

Hyperbolas, 366–368

Hypotenuse, 462

Hypotheses
 analyzing, 605–606, 640

 defi ned, 605

I
Identities, See Trigonometric 

identity(ies)

Imaginary number(s)
 defi ned, 104

 solutions of cubic and quartic 

equations, 197

 solving equations with imaginary 

solutions, 123

Imaginary unit i
 defi ned, 104

 equality of two complex numbers, 

105

 fi nding square roots of negative 

numbers, 104

Inconsistent linear system, 29

Independent events, 545–548, 586

 comparing to dependent events, 548

 defi ned, 545–546

 determination of, 545–546

 probability of, 546–547

Index of radical, 238

Index of refraction, 522

Index of summation, 412–413

Indirect measurement, 465

Inequality
 Exponential Property of, 337

 Logarithmic Property of, 337

 Inferences from experiments, 
633–636, 642

about a treatment, 636

 experiments with two samples, 634

 resampling data, 633–634

 using simulation, 635

Inferences from sample surveys, 
625–629, 642

 analyzing estimated population 

parameters, 628

 estimating population parameters, 

626–627

 margins of error for surveys, 629

Inferential statistics, 626

Infi nite sequence, 410

Infi nite series, 412

 partial sums of geometric series, 436

 sums of geometric series, 435–438, 

453

Infi nitely many solutions, in system of 

three linear equations, 30, 32

Infi nity, positive and negative, 159

Information design, 594

Initial side, 470

Intercept form, See also x-intercepts

 graphing quadratic function in, 59

 writing quadratic equations, 76–77

Intersection of events, 564–565

Inverse functions, 277

Inverse properties of exponential 
functions and logarithmic 
functions, 312

Inverse variation, 359–362, 400

 classifying equations and data, 

360–361

 defi ned, 360

 writing equations, 361

Inverses of functions, 275–280, 288

 of cubic function, 279

 formula for input of function, 276

 graphing, 275

 horizontal line test, 278

 of linear function, 277

 of nonlinear functions, 278–279

 of quadratic function, 278

 of radical function, 279

 of rational functions, 395

 verifying, 280

Irrational Conjugates Theorem, 193

J
Joint frequency, 554

Joint relative frequency, 555

K
Kepler’s third law, 242

L
Leading coeffi cient, 158

 and end behavior, 159

Least common denominator (LCD), 
384–385

 to solve rational equation, 393

Least common multiple (LCM), 
384–385

Liber Abaci (Fibonacci), 449

Like radicals, 246

Likelihoods, and probabilities, 536, 

538

Line of best fi t, 25

Line of fi t, 24

Line of refl ection, 5, 277

Linear equation in three variables, 30

Linear equations, writing from a 

graph or table, 22–23

Linear function(s)
 inverse of, 277

 modeling with, 21–25, 39

 parent functions and 

transformations, 3–7, 38

 solving linear systems, 29–33, 40

 standard form of, 158

 transformations of, 11–15, 38

Linear regression, in graphing 

calculator, 25

Linear systems, See Systems of linear 

equations

Literal equations, rewriting, 235

Local maximum, 214

Local minimum, 214

Location Principle, 213

Logarithm(s)
 change-of-base formula, 329–330

 and logarithmic functions, 309–313, 

350–351

 properties of, 327–330, 351

  rewriting logarithmic 

expressions, 329

Logarithm of 1, 311

Logarithm of b with base b, 311

Logarithm of y with base b, 310

Logarithmic equation(s)
 defi ned, 335

 Property of Equality for Logarithmic 

Equations, 335

 rewriting, 310

 solving, 333–336, 352

Logarithmic form, 310

Logarithmic function(s)
 graphing, 313

 inverse properties of, 312

 and logarithms, 309–313, 350–351

 modeling with, 341–345, 352

 natural base e, 303–306, 350

 parent graphs for, 313

 transformations of, 317, 320–321, 

351

Logarithmic inequalities, solving, 337

 Logarithmic Property of Inequality, 

337

Logarithmic models
 logarithmic regression, 345

 writing and fi nding, 341–345

Logarithmic Property of Inequality, 
337

Logic, deductive reasoning, 46

Logistic function, 341
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Long division of polynomials, 174

Lower limit of summation, 412

M
Margin of error, 629

Marginal frequency, 554

Marginal relative frequency, 555

Maximum value(s)
 defi ned, of parabola, 58

 fi nding with zeros of function, 97

 local maximum, 214

 of sine and cosine functions, 487–488

Mean
 area under normal curve, 596

 comparing measures of center, 593

Measures of center, comparing, 593

Measuring
 angle measures of triangles, 464

 angles and radian measure, 

469–473, 526

 indirect measurement, 465

 right triangle trigonometry, side 

lengths and angle measures, 

464

 units, converting, 358

Median, comparing measures of center, 

593

Midline of graph, 488

Minimum value(s)
 defi ned, of parabola, 58

 fi nding with zeros of function, 97

 local minimum, 214

 of sine and cosine functions, 487–488

Mode, comparing measures of center, 

593

Modeling
 circular motion, and jump ropes, 508

 a dropped object, 98

 with exponential functions, 

341–345, 352

 a launched object, 126

 with linear functions, 21–25, 39

 with logarithmic functions, 

341–345, 352

 with polynomial functions, 219–222, 

230

 with quadratic functions, 75–79, 86

 with trigonometric functions, 

505–509, 529

  electric currents, 505

  frequency, 506

Modeling with Mathematics, 
Throughout. See for example:

 data analysis, and information 

design, 594

 exponential and logarithmic

functions, annual interest, 306

 linear functions

  function identifi cation, 7

  transformations of linear

functions, 15

  writing linear equation from a 

table, 23

 polynomial functions, and volume of 

pyramid, 208

 probabilities and likelihoods, 536

 quadratic equations

  and baseball, 115

  perimeter and area of land, 143

 quadratic functions

  parabola and golf shot, 60

  path of water spray, 51

 radical functions, and dropped 

object, 254

 rational functions

  3-D printers, 369

  inverse variation, 362

 sequences and series, interest 

compounded monthly, 446

 trigonometric functions, 473

Monomials, fi nding a common factor, 

180

Moore’s Law, 451

Multiplication
 of complex numbers, 106

 of polynomials, 165, 167–168, 226

  square and cube of binomials, 

167

  sum and difference product, 167

  vertically and horizontally, 167

 Properties

  Power of Product, 168, 244

  Product of Powers, 167, 244

  Zero-Product, 96

 of rational expressions, 377–378, 

401

  by polynomial, 378

 of two functions, 270–271

Multiplicity, repeated solutions, 190

Multi-step problems, quadratic 

functions, 97

Mutually exclusive events, 564

N
n factorial, 570

Natural base e, 303–306, 350

 approximating, 303

 defi ned, 304

 graphing natural base functions, 

303, 305

Natural base exponential function, 
303, 305

 translating, 319

Natural logarithm(s)
 changing a base, 329–330

 defi ned, 311

 evaluating, 311

Negative angle identities, 514

Negative Exponent Property, 244

Negative real zeros, 200–201

Newton’s Law of Cooling, 335

No solutions, in system of three linear 

equations, 30, 32

Nonlinear systems of equations, 
solving, 131–135, 150

 by elimination, 133, 150

 by graphing, 132, 135

 by substitution, 133, 134

Normal curve, area under, 596

Normal distribution(s), 595–599, 640

 areas under a normal curve, 596

 defi ned, 596

 fi nding a normal probability, 596

 recognizing, 599

 standard normal distribution, 

597–598

Notation, for series, summation and 

sigma, 412

nth root(s)
 defi ned, of a, 238

 and rational exponents, 237–240, 

286

 real nth roots of a, 238

 solving equations, 240

nth term
 rule for, in arithmetic sequence, 419

 rule for, in geometric sequence, 427

Numbers of solutions
 of nonlinear systems, 132

  circle and line, 134

 relationship to degree of polynomial, 

198

 in system of three linear equations, 

30–32

 using Quadratic Formula, 124

O
Observational study
 defi ned, 612

 in experimental design, 620–621

Odd function(s), 215

Operations on functions, 269–272, 

288

 addition, 269–270

 division, 270–271

 multiplication, 270–271

 subtraction, 270–271

Opposite side, 462

“or” (union), 564–565
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Ordered triple, 30

Oscillating motions, 506

Outcomes
 defi ned, 538

 favorable, 539

Overlapping events
 defi ned, 564

 fi nding probability of, 565, 587

P
Parabola(s)
 defi ned, 48

 directrix, 68–70

 Distance Formula to write equation 

of, 68

 equation of translation of, 71

 fi nding maximum and minimum 

values, 58

 focus of, 67–71, 85

 graphing with horizontal axis of 

symmetry, 255

 latus rectum, 74

 properties of graph of, 57, 59

 Quadrature of Parabola, 440

 satellite dishes and spotlights, 67

 standard equations of, 69–70

 and symmetry, 55–56

Parabolic refl ectors, 71

Parameter(s)
 defi ned, 605

 and statistics, 605

Parent function(s)
 defi ned, 4

 for exponential decay functions, 296

 for exponential growth functions, 

296

 identifying, 3–4

 for logarithmic functions, 313

 of quadratic functions, 5–7

 for simple rational functions, 366

 of sine and cosine, 486

 for square root and cube root 

functions, 252–253

Partial sum of infi nite geometric 
series, 436

Pascal, Blaise, 169

Pascal’s Triangle
 binomial expansions and, 574

 defi ned, 169

 patterns for cubing binomials, 165, 

169

 using to expand binomials, 169

Patterns
 inverse variation, 362

 Pascal’s Triangle and cubing 

binomials, 165

 special factoring patterns of 

polynomials, 180

 special product patterns of 

polynomials, 167–168

Pendulum
 and infi nite geometric series, 438

 period, 258

Percent, fi nding, 535

Perfect square trinomial, 113

Performance Tasks
 Accident Reconstruction, 83

 Algebra in Genetics: The 

Hardy-Weinberg Law, 147

 For the Birds–Wildlife 

Management, 225

 Circuit Design, 399

 Curving the Test, 639

 Integrated Circuits and Moore’s 

Law, 451

 Lightening the Load, 525

 Measuring Natural Disasters, 349

 A New Dart Board, 585

 Secret of the Hanging Baskets, 37

 Turning the Tables, 285

Period
 defi ned, of sine and cosine, 486–487

 of tangent and cotangent, 499

Periodic function, of sine and cosine, 

486

Permutation(s), 569–571, 588

 counting, 570

 defi ned, 570

 fi nding probability using, 571

 formulas, 571

Phase shift, 488

Pi (𝛑), 476

Placebo, 620

Point-slope form, writing equation of 

a line, 22

Polynomial(s)
 adding and subtracting, 165–166, 

226

 defi ned, 158

 dividing, 173–176, 227

  rational expression by, 379

 factoring, 91, 179–183, 227

 multiplying, 165, 167–168

  rational expression by, 378

 set of

  closed under addition and 

subtraction, 166

  closed under multiplication, 167

  not closed under division, 175

Polynomial equation(s)
 Fundamental Theorem of Algebra, 

197–201, 229

 solving, 189–193, 228

  by factoring, 190

Polynomial function(s), 154

 analyzing graphs of, 211–215, 230

 defi ned, 158

 end behavior of, 159

 fi nding zeros of, 190, 192, 199

 graphing, 157–161, 212, 226

 identifying and evaluating, 158–159

 modeling with, 219–222, 230

 standard form of, 158

 summary of common types of, 158

 transformations of, 205–208, 229

 turning points of, 214

Polynomial identity, proving, 168

Polynomial long division, 174

Population parameters
 analyzing estimated, 628

 estimating, 626–627

Population proportion, 605

 estimating, 627

Populations, and samples, 604–605, 

640

Positive real zeros, 200–201

Power function, 252

Power of Power Property, 238, 244

Power of Product Property, 168, 244

Power of Quotient Property, 244

Power Property of Logarithms, 328

Precision, Attending to

 exactly two answers, 539

 extraneous solutions, 263

 graphing calculator viewing window, 

25

 probabilities, 582

Principal (investment), 299

Principal root, 238

Prisms
 rectangular, 155

 triangular, 522

Probability, 534

 binomial distributions, 579–582, 588

 of complements of events, 539–540

 conditional (See Conditional 

probability)

 disjoint and overlapping events, 

563–566, 587

 experimental, 541, 545

 frequencies, 554–556

 geometric, 540

 independent and dependent events, 

545–549, 586

 permutations and combinations, 

569–574, 588

 sample spaces, 537–541, 586

 theoretical, 538–540

 two-way tables, 553–557, 587

Probability distribution(s)
 constructing, 580
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 defi ned, 580

 interpreting, 581

 normal distribution, 595–599

Probability experiment, 538

Probability of an event
 defi ned, 538

 and likelihoods, 536, 538

Probability of complement of event, 
539–540

Probability of compound events, 
564–565

Probability of dependent events, 
547–548

Probability of independent events, 
546–547

Product of Powers Property, 167, 244

Product Property of Logarithms, 328

Product Property of Radicals, 245, 

253

Property(ies)
 of Equality for Exponential 

Equations, 334

 of Equality for Logarithmic 

Equations, 335

 Exponential Property of Inequality, 

337

 of exponents, 235, 243

 of fi nite differences, 221

 of graph of parabola

  in intercept form, 59

  in standard form, 57

 inverse properties of exponential and 

logarithmic functions, 312

 Logarithmic Property of Inequality, 

337

 of logarithms, 327–328, 351

  Power Property, 328

  Product Property, 328

  Quotient Property, 328

 Negative Exponent, 244

 Power of Power, 238, 244

 Power of Product, 168, 244

 Power of Quotient, 244

 Product of Powers, 167, 244

 Quotient of Powers, 244

 of radicals

  Product Property of Radicals, 

245, 253

  Quotient Property of Radicals, 

245

 of rational exponents, 239, 243, 244, 

286

 Zero Exponent, 244

 Zero-Product, 96

Published reports, evaluating, 620

Pure imaginary number(s), 104

Pure tone, 506

Pythagorean identities, 513, 514, 521

Pythagorean Theorem, 459, 462, 526

Q
Quadrantal angles, 479

Quadratic equation(s), See also 

System(s) of nonlinear 

equations

 solving, 93–98, 148

  by completing the square, 

113–114

  complex solutions and zeros, 107

  by factoring, 94, 96

  by graphing, 94, 135

  using Quadratic Formula, 

122–123

  using square roots, 94, 95

 summary of methods for solving, 

125

 writing with three points, 78

Quadratic equation in one variable, 
94

Quadratic form, factoring polynomials 

in, 181

Quadratic Formula, 121–126, 149

 analyzing the discriminant, 124–125

 compared to other methods for 

solving quadratic equations, 

125

 defi ned, 122

 deriving, 121

 solving equations using, 122–123

Quadratic function(s)
 characteristics of, 55–60, 84

 defi ned, 48

 focus of a parabola, 67–71

 graphing

  in standard form, 57

  using symmetry, 56

  using x-intercepts, 59

 identifying graphs of, 47

 inverse of, 278

 modeling with, 75–79, 86

 parent function of, 5–7

 in standard form, 56

 transformations of, 47–51, 84

 writing in vertex form, 114

Quadratic inequality(ies), 139–143, 

150

 graphing in one variable, 142

 graphing in two variables, 140

 solving, 139

  by graphing, 142

Quadratic inequality in one variable, 
142

Quadratic inequality in two 
variables, 140

Quadratic regression, 75, 79

Quadrature of Parabola, 440

Quartic equation(s), and imaginary 

solutions, 197

Quartic function(s)
 fi nding zeros of, 190

 standard form of, 158

 transforming graph of, 205

Quotient of Powers Property, 244

Quotient polynomial, 174

Quotient Property of Logarithms, 
328

Quotient Property of Radicals, 245

R
Radian measure, See also Angles and 

radian measure

 of angles, writing, 469

 of special angles, 472

 using, 471–473

Radians, 471

Radical equation(s)
 defi ned, 262

 solving, 261–265, 287

  with extraneous solutions, 263

  with rational exponent, 264–265

  steps, 262

  with two radicals, 264

Radical expressions, simplifying, 

245–247

Radical form
 compared to rational exponent form, 

239

 writing expressions in, 237

Radical function(s)
 defi ned, 252

 graphing, 251–255, 287

 inverse of, 279

 transformations of, 253–254

Radical inequalities, solving, 265, 287

Radicals
 products and quotients of, 243

 properties of, 245, 286

Random sample
 and bias in sampling, 611

 defi ned, 610

 in populations and samples, 604

Random variable, 580

Randomization, 620–621

Randomized block design, 622

Randomized comparative 
experiment

 defi ned, 620

 and resampling data, 633–634

Range
 of function, fi nding, 293

 of sequences, 410

Rational equations, solving, 391–395, 

402
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 by cross multiplying, 392

 with extraneous solution, 394

 by using the least common 

denominator, 393

Rational exponents
 and nth roots, 237–240, 286

 properties of, 239, 243, 244, 286

Rational expression(s)
 adding and subtracting, 383–386, 

401

 defi ned, 376

 dividing, 378–379, 401

  by polynomial, 379

 multiplying, 377–378, 401

  by polynomial, 378

 rewriting rational functions, 386

 simplifying, 376

 simplifying complex fractions, 387

Rational function(s)
 defi ned, 366

 graphing, 365–369, 386, 400

 inverse of, 395

 inverse variation, 359–362, 400

Rational numbers, adding and 

subtracting, 357

Rational Root Theorem, 191–192

Rationalizing the denominator, 95, 

245

Reading
 census survey, 612

 Factor Theorem, 182

 local maximum and local minimum, 

214

 positive infi nity, 159

 radians, 472

 reference angle, theta prime, 480

 series and summation notation, 412

 standard normal table, 598

 triangle letters, 464

 two-way table, 554

Real nth roots of a, 238

Real numbers, relationship in set of 

complex numbers, 103–104

Real-life problems, Throughout. See 
for example:

 exponential and logarithmic 

functions

  car value, 298

  continuously compounded 

interest, 306

  Newton’s Law of Cooling, 335

  sound loudness in decibels, 330

 linear equations, seats in 

amphitheater, 33

 polynomial functions

  baseball distance, 219

  biomass energy, 222

  Descartes’s Rule of Signs, and 

tachometer, 201

  electric vehicles, 161

  roller coaster, 183

 probability

  adults with pets, 541

  diagnostic test for diabetes, 566

 quadratic equations

  complex numbers and electrical 

circuits, 106

  dropped object compared to 

thrown object, 126

  monthly magazine, 97

  quadratic inequality, rope 

climbing, 141

 quadratic functions

  golf shot, 60

  parabolic refl ectors, 71

 radical functions

  annual depreciation rate, 240

  function operations, rhino, 272

  hurricane wind velocity, 263

  inverse functions, sphere, 280

 rational functions

  3-D printers, 395

  annual per capita income, 379

 sequences and series

  house of cards, 421

  loan payment, 429

  pendulum swinging distance, 438

  recursive rules and fi sh 

populations, 445

  stacking apples, 411

 trigonometric functions

  distance of golf ball, 481

  index of refraction and triangular 

prism, 522

  indirect measurement of canyon, 

465

Reasoning Abstractly
 unit circle, 460

 vertical stretch and shrink, 6

Reasoning, deductive, 46

Reciprocal identities, 514

Rectangular prism, 155

Recursive equations
 for arithmetic sequences, 442

 for geometric sequences, 442

Recursive rule(s) with sequences, 
441–446, 454

 defi ned, 442

 evaluating, 441–442

 translating between explicit rules 

and, 444

 writing, 442–443

Reference angles, 480–481

Refl ection(s)
 defi ned, 5

 of exponential functions, 318

 graph of inverse function, 277

 graphing and describing, 5

 of linear functions, in x-axis and 

y-axis, 13

 of logarithmic functions, 320

 of polynomial functions, 206–207

 of quadratic functions, in x-axis and 

y-axis, 49

 of radical functions, 253

 of sine and cosine functions, 490

Relative frequencies, fi nding,

 conditional, 555–556

 joint and marginal, 555–556

Relative maximum, 214

Relative minimum, 214

Remainder polynomial, 174

Remainder Theorem, 176

 Factor Theorem, special case, 

182–183, 200

Remember
 average rate of change, 77

 differences of functions, 342

 exponential functions, 343

 FOIL method to multiply binomials, 

51

 function notation, 5

 Fundamental Counting Principle, 

570

 population proportion and sample 

proportion, 627

 Power of Product Property, 168

 Product of Powers Property, 167

 proportional relationship, 22

 Pythagorean Theorem, 462

 rational equations, 395

 refl ection, 490

 repeating decimal, 438

 sample mean, 626

 slope-intercept form, 5

 stretches and shrinks, 487

 vertical stretches and shrinks, 207

 vertical and horizontal translations, 

488

 x-intercept of quadratic function, 59

Repeated solution(s)
 of cubic equations, 189

 defi ned, 190

Repeating decimal, writing as fraction, 

438

Replication, 622

Resampling data, 633–634

 using simulation, 635

Richter scale for earthquakes, 326, 

349
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Right Triangle Defi nitions of 
Trigonometric Functions, 
462

Right triangle trigonometry, 
461–465, 526

 evaluating functions, 462–463

 side lengths and angle measures, 

464

 six trigonometric functions, 

461–462

 trigonometric values for special 

angles, 463

Root of an equation, 94

Roots, approximating and evaluating, 

236

Rule for Arithmetic Sequence, 
418–420

Rule for Geometric Sequence, 
426–428

Rule of Signs, Descartes’s, 200–201

Rules for sequences, 409, 411

S
Sample(s)
 defi ned, 604

 experiments with two samples, 634

 and populations, 604, 640

 types of, 610–611

Sample data, using, 603

Sample proportion, 605, 627

Sample size, 622

Sample space, 537–541, 586

 defi ned, 538

 fi nding, 537–538

Sample surveys, See Inferences from 

sample surveys

Sampling methods in statistical 
studies, 610–611

Sampling techniques, analyzing, 609

Secant function
 characteristics of, 500

 defi ned, 461–462

 fundamental trigonometric 

identities, 514

 graphing, 500–501, 528

Second differences, 78, 219–221

Sector, area of, 472–473

Self-selected sample, 610–611

Sequence(s), See also Arithmetic 

sequence(s); Geometric 

sequence(s)

 defi ned, 409–410

 and recursive rules, 441–446, 454

 writing rules for, 409, 411

 writing terms of, 410

Sequences and series
 analyzing arithmetic, 417–421, 452

 analyzing geometric, 425–429, 453

 defi ning and using, 409–413, 452

 recursive rules with sequences, 

441–446

 sums of infi nite geometric series, 

435–438, 453

Series, See also Arithmetic series; 

Geometric series

 defi ned, 412

 formulas for special series, 413

 sum of, 413

 summation notation for, 412

 writing rules for, 412–413

Shrinks
 of exponential functions, 318

 graphing and describing vertical, 6

 of linear functions, 14

 of logarithmic functions, 320

 of polynomial functions, 206

 of quadratic functions, 49

 of sine and cosine functions, 487

Side lengths of triangles, 464

Sigma notation, 412

Simplest form of a radical, 245

Simplifi ed form of rational
expression, 376

Simplifying complex fractions, 387

Simulation(s)
 defi ned, 612

 and hypotheses, 605–606

 resampling data with, 635

Sine function
 characteristics of, 486

 defi ned, 461–462

 fundamental trigonometric 

identities, 514

 graphing, 485–490, 527

 refl ecting, 490

 sinusoid graphs, 507–508

 stretching and shrinking, 487

 translating, 488–489

Sinusoidal regression, 509

Sinusoids, 507

Skewed histograms, 599

Slope-intercept form, writing equation 

of a line, 22

Solution of a system of three linear 
equations, 30

Solutions, equivalent statements, 212

Special angles
 degree and radian measures of, 472

 trigonometric values for, 463

Special patterns of polynomials
 factoring, 180

 product, 167

Special series, formulas for, 413

Sphere, surface area and radius of, 280

Spreadsheet, using, 408

Square of a Binomial, special product 

pattern, 167

Square root function, parent function 

for, 252–253

Square roots
 compared to other methods for 

solving quadratic equations, 

125

 of negative numbers, 104

 simplifying, 91

 solving quadratic equations using, 

94–95, 112

Standard deviation
 area under normal curve, 596

 fi nding, 593

 formula for, 595

Standard equations, of parabola with 

vertex

 at (h, k), 70

 at origin, 69

Standard form
 of circle, 134

 of common polynomial functions, 

158

 defi ned, for quadratic functions, 56

 graphing, quadratic functions, 57

Standard normal distribution, 
597–598

 defi ned, 597

Standard normal table, 598

Standard position of angles, 470

Statistics, See also Data analysis and 

statistics

 defi ned, 604–605

 and parameters, 605

Straight line depreciation, 21

Stratifi ed sample, 610–611

Stretches
 of exponential functions, 318

 graphing and describing vertical, 6

 of linear functions, 14

 of logarithmic functions, 320

 of polynomial functions, 206

 of quadratic functions, 49

 of sine and cosine functions, 487

Study Skills
 Analyzing Your Errors, 259, 373

 Creating a Positive Study 

Environment, 119

 Form a Final Exam Study Group, 

495

 Forming a Weekly Study Group, 325

 Keeping Your Mind Focused, 187, 

433

 Making a Mental Cheat Sheet, 561

 Reworking Your Notes, 617
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 Taking Control of Your Class Time, 

19

 Using the Features of Your Textbook 

to Prepare for Quizzes and 

Tests, 65

Substitution, solving nonlinear system 

by, 133–134

Subtraction
 of complex numbers, 105

 difference formulas for trigonometric 

functions, 519–521, 530

 difference of two cubes, factoring, 

180–181

 of polynomials, 165–166, 226

  vertically and horizontally, 166

 of radicals and roots, 246–247

 of rational expressions, 383–384, 

386, 401

 of two functions, 270–271

Success of trial, 541

Sum and Difference Product of 
polynomials, 167

Sum Formulas for trigonometric 
functions, 519–521

Sum of Two Cubes, 180–181

Summation notation, for series, 412

Surveys
 analyzing questions, 609

 analyzing randomness and 

truthfulness, 609

 census, 604, 612

 defi ned, 612

 fi nding margins of error for, 629

 making inferences, 625–629, 642 

See also Inferences from 

sample surveys

 recognizing bias in questions, 613

Syllogism, 46

Symmetric about the origin, 215

Symmetric about the y-axis, 215

Synthetic division
 defi ned, 175

 of polynomials, and remainder, 

175–176

System(s) of nonlinear equations
 defi ned, 132

 solving, 131–135, 150

  by elimination, 133, 150

  by graphing, 132, 135

  by substitution, 133–134

System of quadratic inequalities, 
graphing, 141

System of three linear equations
 defi ned, 30

 solving algebraically, 31–32

Systematic sample, 610–611

Systems of linear equations, solving, 

29–33, 40

 algebraically, 31–32

T
Tangent function
 characteristics of, 498

 defi ned, 461–462

 fundamental trigonometric 

identities, 514

 graphing, 497–499, 528

Terminal side, 470

Terms of sequence, writing, 410

Theoretical probability, 538–540

 defi ned, 539

 fi nding, 539, 545

Third differences, 221

Three-variable system, solving, 31–32

Transformation(s)
 of absolute value function, 11, 13, 38

 combinations of, 7, 15

 defi ned, 5

 describing, 5–6

 of exponential functions, 317–319, 

321, 351

 of fi gures, 1

 of linear functions, 12–15, 38

 of logarithmic functions, 317, 

320–321, 351

 of parent functions, 3–7, 38

 of polynomial functions, 205–208, 

229

 of quadratic functions, 47–51, 84

 of radical functions, 253–254, 287

Translation(s)
 defi ned, 5

 of exponential functions, 318

 graphing and describing, 5

 of linear functions, 12

 of logarithmic functions, 320

 of natural base exponential function, 

319

 of polynomial functions, 206–207

 of quadratic functions, 48

 of radical functions, 253

 of simple rational functions, 367

 of sine and cosine functions, 

488–489

Treatment group
 defi ned, 620

 making inferences about, 636

 resampling data using simulation, 

635

Tree diagram, 569

Trials of probability experiment, 541

Triangular prism, 522

Trigonometric equations, solving, 522

Trigonometric functions
 angles and radian measure, 

469–473, 526

 of any angle, 477–481, 527

 evaluating, 462–463, 478, 480

 graphing functions

  secant and cosecant, 500–501, 

528

  sine and cosine, 485–490, 527

  tangent and cotangent, 497–500, 

528

 modeling with trigonometric

functions, 505–509, 529

 right triangle, 461–465, 526

  defi nitions of six functions, 

461–462

  side lengths and angle measures, 

464

  trigonometric values for special 

angles, 463

 signs of function values, 480

 sum and difference formulas, 

519–522, 530

 trigonometric identities, 513–516, 

530

 using circle, general defi nitions of, 

478–479

 writing, 507

Trigonometric identity(ies), 513–516, 

530

 defi ned, 514

 fi nding trigonometric values, 515

 fundamental, 514

 in right triangle trigonometry, 461

 verifying, 516

 writing, 513

Turning points of polynomial 
functions

 approximating, 211

 fi nding, 214

 local maximum and local minimum, 

214

Two-way frequency table, 554

Two-way table(s), 553–557, 587

 defi ned, 554

 making, 554

 and Venn diagram, 553

U
Unbiased sample, 611–612

Union of events, 564–565

Unit circle
 defi ned, 460, 479

 using with six trigonometric 

functions, 479

Units of measure, converting, 358

Upper limit of summation, 412
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V
Validity of experiment, 622

Variation, See Inverse variation

Venn diagram, 553

Vertex
 defi ned, of parabola, 50

 and standard equations of parabolas, 

69–70

Vertex form
 defi ned, of quadratic function, 50

 writing quadratic equations, 76

 writing quadratic functions in, 114

Vertical asymptotes
 for secant and cosecant functions, 

500–501

 for tangent and cotangent functions, 

499

Vertical axis of symmetry, of 

parabolas, 69–70

Vertical shrinks
 defi ned, 6

 of exponential functions, 318

 of linear functions, 14

 of logarithmic functions, 320

 of polynomial functions, 206–207

 of quadratic functions, 49

 of radical functions, 253

Vertical stretches
 defi ned, 6

 of exponential functions, 318

 of linear functions, 14

 of logarithmic functions, 320

 of polynomial functions, 206

 of quadratic functions, 49

 of radical functions, 253

Vertical translations
 of exponential functions, 318

 of linear functions, 12

 of logarithmic functions, 320

 of polynomial functions, 206

 of quadratic functions, 48

 of radical functions, 253

 of sine function, 489

W
Writing, Throughout. See for example:
 exponential functions, 343–344

 an exponential model, 298

 inverse variation equations, 361

 polynomial functions for data sets, 

220

 quadratic equations, 76–77

  to model data, 78–79

 recursive rules for sequences, 

442–443

 transformations of exponential and 

logarithmic functions, 321

 transformations of polynomial 

functions, 207–208

 transformations of quadratic 

functions, 50–51

 transformations of radical functions, 

254

 trigonometric functions, 507

X
x-axis refl ections
 of linear functions, 13

 of quadratic functions, 49

x-intercepts
 equivalent statements, 212

 fi nding, of graph of linear equation, 

45

 graphing quadratic functions using, 

59

 of polynomial graphs, identifying, 

157

 of sine and cosine functions, 487

 using to graph polynomial functions, 

212

 writing quadratic equations using, 

76–77

 as zeros of function, 96

Y
y-axis refl ections
 of linear functions, 13

 of quadratic functions, 49

Z
Zero Exponent Property, 244

Zero(s) of a function
 defi ned, 96

 and Descartes’s Rule of Signs, 

200–201

 equivalent statements, 212

 fi nding number of solutions, 198

 of polynomial function, fi nding, 190, 

192, 199

  using Location Principle, 213

 of quadratic function, fi nding, 96, 

107

 using to write polynomial function, 

193

Zero-Product Property, 96

z-score
 defi ned, 597

 and standard normal table, 598

HSCC_Alg 2 PE Index.indd   A90HSCC_Alg 2 PE Index.indd   A90 2/24/14   2:56 PM2/24/14   2:56 PM



 Reference A91

Reference
R

e
fe

re
n

ce

PropertiesProperties
Properties of Exponents

Let a and b be real numbers and let m and n be rational numbers.

Zero Exponent
a0 = 1, where a ≠ 0

Quotient of Powers Property

  
am

 — 
an   = am − n, where a ≠ 0

Power of a Quotient Property

 (   a — 
b
   ) 

m
 =   

am
 — 

bm  , where b ≠ 0

Negative Exponent

a−n =   
1
 — 

an  , where a ≠ 0

Power of a Power Property
 ( am ) n = amn

Rational Exponents
am/n =  ( a1/n ) m =  (   n √

—
 a   ) m

Product of Powers Property
am ⋅ an  = am + n

Power of a Product Property
(ab)m = ambm

Rational Exponents

a−m/n =   
1
 — 

am/n   =   
1
 — 

 ( a1/n ) m
   =   

1
 — 

 (   n √
—

 a   ) m
  ,

where a ≠ 0

Properties of Radicals
Let a and b be real numbers and let n be an integer greater than 1.

Product Property of Radicals

  
n
 √
—

 ab   =   
n
 √
—

 a   ⋅   
n
 √
—

 b  

Square Root of a Negative Number
1. If r is a positive real number, then  √

—
 −r   = i √—

 r  .

2. By the fi rst property, it follows that  ( i √—
 r   ) 2 = −r.

Quotient Property of Radicals

  
n
 √
—

   
a
 — 

b
     =   

  
n
 √
—

 a  
 — 

  
n
 √
—

 b  
  , where a  ≥  0 and b ≠ 0

Properties of Logarithms
Let b, m, and n be positive real numbers with b ≠ 1.

Product Property
logb mn = logb m + logb n

Quotient Property

logb   
m

 — 
n
   = logb m − logb n

Power Property
logb m

n = n logb m

Other Properties

Zero-Product Property
If A and B are expressions and AB = 0, then A = 0 or B = 0.

Property of Equality for Exponential Equations
If b > 0 and b ≠ 1, then bx = by if and only if x = y.

Property of Equality for Logarithmic Equations
If b, x, and y are positive real numbers with b ≠ 1, then logb x = logb y if and only if x = y.
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PatternsPatterns
Square of a Binomial Pattern
(a + b)2 = a2 + 2ab + b2

(a − b)2 = a2 − 2ab + b2 

Cube of a Binomial
(a + b)3 = a3 + 3a2b + 3ab2 + b3

(a − b)3 = a3 − 3a2b + 3ab2 − b3

Difference of Two Squares Pattern
a2 − b2 = (a + b)(a − b)

Sum of Two Cubes
a3 + b3 = (a + b) ( a2 − ab + b2 ) 

Sum and Difference Pattern
(a + b)(a − b) = a2 − b2

Completing the Square

x2 + bx +  (   b — 
2
   ) 2 =  ( x +   

b
 — 

2
   ) 2

Perfect Square Trinomial Pattern
a2 + 2ab + b2 = (a + b)2

a2 − 2ab + b2 = (a − b)2

Difference of Two Cubes
a3  − b3 = (a − b) ( a2 + ab + b2 ) 

TheoremsTheorems
The Remainder Theorem
If a polynomial f (x) is divided by x − k, then the remainder is r = f (k).

The Factor Theorem
A polynomial f (x) has a factor x − k if and only if f (k) = 0.

The Rational Root Theorem
If f (x) = anxn + . . . + a1x + a0 has integer coeffi cients, then every rational solution of f (x) = 0 has the form

  
p
 — 

q
   =   

factor of constant term a0   ———   
factor of leading coeffi cient an

  .

The Irrational Conjugates Theorem
Let f be a polynomial function with rational coeffi cients, and let a and b be rational numbers such that  √

—
 b   

is irrational.

If a +  √
—

 b   is a zero of f, then a −  √
—

 b   is also a zero of f.

The Fundamental Theorem of Algebra
Theorem  If f (x) is a polynomial of degree n where n > 0, then the equation f (x) = 0 has at least one solution 

in the set of complex numbers.

Corollary  If f (x) is a polynomial of degree n where n > 0, then the equation f (x) = 0 has exactly n solutions 

provided each solution repeated twice is counted as 2 solutions, each solution repeated three times 

is counted as 3 solutions, and so on.

The Complex Conjugates Theorem
If f is a polynomial function with real coeffi cients, and a + bi is an imaginary zero of f, then a − bi is also a 

zero of f.

Descartes’s Rule of Signs
Let f (x ) = anxn + anxn − 1 + . . . + a2x2 + a1x + a0 be a polynomial function with real coeffi cients.

 •  The number of positive real zeros of f is equal to the number of changes in sign of the coeffi cients of f (x) or 

is less than this by an even number.

 •  The number of negative real zeros of f is equal to the number of changes in the sign of the coeffi cients of 

f (−x) or is less than this by an even number.

HSCC_Alg 2 PE reference.indd   A92HSCC_Alg 2 PE reference.indd   A92 2/24/14   2:57 PM2/24/14   2:57 PM



 Reference A93

R
e

fe
re

n
ce

FormulasFormulas

Slope

m =   
y2 − y1 — 
x2 − x1

  

Slope-intercept form
y = mx + b

Point-slope form
y − y1 = m(x − x1)

Algebra

Standard form of a quadratic function
f (x) = ax2 + bx + c, where a ≠ 0

Intercept form of a quadratic function
f (x) = a(x − p)(x − q), where a ≠ 0

Standard equation of a circle
x2 + y2 = r2

Exponential growth function
y = abx, where a ≠ 0 and b > 1

Logarithm of y with base b
logb y = x if and only if bx = y

Sum of n terms of 1

 ∑ 
i = 1

  
n

  1 = n 

Sum of squares of fi rst n positive integers

 ∑ 
i = 1

  
n

  i2 =   
n(n + 1)(2n + 1)

  —— 
6
   

Sum of fi rst n terms of an arithmetic series

Sn = n  
 ( a1 + a2 )  — 

2
  

Sum of fi rst n terms of a geometric series

Sn = a1 (   1 − rn
 — 

1 − r
   ) , where r ≠ 1

Recursive equation for an arithmetic sequence
an = an − 1 + d

Vertex form of a quadratic function
f (x) = a(x − h)2 + k, where a ≠ 0

Quadratic Formula

x =   
−b ±  √

—
 b2 − 4ac  
  —— 

2a
  , where a ≠ 0

Standard form of a polynomial function
f (x) = anxn + an − 1xn − 1 + . . . + a1x + a0

Exponential decay function
y = abx, where a ≠ 0 and 0 < b < 1

Change-of-base formula

logc a =   
logb a — 
logb c

  , where a, b, and c are positive real numbers

with b ≠ 1 and c ≠ 1.

Sum of fi rst n positive numbers

 ∑ 
i = 1

  
n

  i =   
n(n + 1)

 — 
2
   

Explicit rule for an arithmetic sequence
an = a1 + (n − 1)d

Explicit rule for a geometric sequence
an = a1rn − 1

Sum of an infi nite geometric series

S =   
a1 — 

1 − r
   provided  ∣ r ∣  < 1

Recursive equation for a geometric sequence
an = r ⋅ an − 1

Statistics

Sample mean

 — x  =   
∑x — 
n
  

z-Score

z =   
x − μ — 

σ
  

Standard deviation

σ =  √————

      
(x1 − μ)2 + (x2 − μ)2 + . . . + (xn − μ)2

    ————  
n
    

Margin of error for sample proportions

±  
1
 — 

 √
—

 n  
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Trigonometry

General defi nitions of trigonometric functions
Let θ be an angle in standard position, and let (x, y) be the point where the  

terminal side of θ intersects the circle x2 + y2 = r2. The six trigonometric functions

of θ are defi ned as shown.

sin θ =   
y
 — 

r
   cos θ =   

x
 — 

r
   tan θ =   

y
 — 

x
  , x ≠ 0

csc θ =   
r
 — 

y
  , y ≠ 0 sec θ =   

r
 — 

x
  , x ≠ 0 cot θ =   

x
 — 

y
  , y ≠ 0

Conversion between degrees and radians sector

r

θ
arc
length
s

 

0° 0 x

y

2360°

45°
30°

60°
135°

150°

120°

225°
210°

240°
315°

300°

330°

radian
measure

270°

180°

90°

degree
measureπ

π

3
2π

3
4π

6
5π

6
7π

3
5π 4

7π
6

11π

4
3π

2
3π

4
5π

3
π

4
π

6
π

2
π180° = π radians

Arc length of a sector Area of a sector

s = rθ A =   
1
 — 

2
  r2θ

Reciprocal Identities

csc θ =   
1
 — 

sin θ
   sec θ =   

1
 — 

cos θ
   cot θ =   

1
 — 

tan θ
  

Tangent and Cotangent Identities

tan θ =   
sin θ — 
cos θ

   cot θ =   
cos θ — 
sin θ

  

Sum Formulas
sin(a + b) = sin a cos b + cos a sin b
cos(a + b) = cos a cos b − sin a sin b

tan(a + b) =  
 tan a + tan b

  ——  
1 − tan a tan b

  

Difference Formulas
sin(a − b) = sin a cos b − cos a sin b
cos (a − b) = cos a cos b + sin a sin b

tan(a − b) =   
tan a − tan b

  ——  
1 + tan a tan b

  

Theoretical Probability =   Number of favorable outcomes
   ———   

Total number of outcomes
  

Probability of the complement of an event
P( 

— A ) = 1 − P(A)

Probability of dependent events
P(A and B) = P(A) ⋅ P(B | A)

Experimental Probability =   
Number of successes

  ——  
Number of trials

  

Probability of independent events
P(A and B) = P(A) ⋅ P(B)

Probability of compound events
P(A or B) = P(A) + P(B) − P(A and B)

Probability and Combinatorics

Permutations

nPr =   
n!
 — 

(n − r)!
  

Combinations

nCr =   
n!
 — 

(n − r)! ⋅ r!
  

Binomial experiments

P(k successes) = nCkpk(1 − p)n − k

The Binomial Theorem

(a + b)n = nC0a
nb0 + nC1a

n − 1b1 + nC2a
n − 2b2 + . . . + nCna

0bn, where n is a positive integer.

Pythagorean Identities
sin2 θ + cos2 θ = 1

1 + tan2 θ = sec2 θ
1 + cot2 θ = csc2 θ

Negative Angle Identities
sin(−θ) = −sin θ
cos(−θ) = cos θ
tan(−θ) = −tan θ

Cofunction Identites

sin (   π — 
2
   − θ )  = cos θ

cos (   π — 
2
   − θ )  = sin θ

tan (   π — 
2
   − θ )  = cot θ

x

y

(x, y)
r θ
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Perimeter, Area, and Volume FormulasPerimeter, Area, and Volume Formulas
Square

s

s

P = 4s
A = s2

Circle

r

d

C = πd or C = 2πr
A = πr2

Rectangle

w

P = 2ℓ + 2w
A = ℓw

Parallelogram

h

b

A = bh

Triangle

h

b

a c

P = a + b + c
A =   1 — 

2
  bh

Trapezoid

h

b2

b1

A =   1 — 
2
   h ( b1 + b2 ) 

Prism

B P

h

L = Ph
S = 2B + Ph
V = Bh

Cylinder

h

r

L = 2πrh
S = 2πr2 + 2πrh
V = πr2h

Pyramid

h

B P

L =   1 — 
2
  Pℓ

S = B +   1 — 
2
  Pℓ

V =   1 — 
3
  Bh

Cone

r

h

 L = πrℓ

   S = πr2 + πrℓ

   V =   1 — 
3
  πr2h

Sphere

r

 S = 4πr2

 V =   4 — 
3
  πr3

Rhombus/Kite

d1

d2

d1

d2

A =   1 — 
2
  d1d2

Regular n-gon

a

s

A =   1 — 
2
  aP or A =   1 — 

2
  a ⋅ ns
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Other FormulasOther Formulas
Pythagorean Theorem
a2 + b2 = c2 

a

b

c

Simple Interest
I = Prt

Compound Interest

A = P ( 1 +   
r
 — 

n
   ) 

nt

Continuously Compounded Interest
A = Pert

Distance
d = rt

ConversionsConversions
U.S. Customary
1 foot = 12 inches

1 yard = 3 feet

1 mile = 5280 feet

1 mile = 1760 yards

1 acre = 43,560 square feet

1 cup = 8 fl uid ounces

1 pint = 2 cups

1 quart = 2 pints

1 gallon = 4 quarts

1 gallon = 231 cubic inches

1 pound = 16 ounces

1 ton = 2000 pounds

U.S. Customary to Metric
1 inch = 2.54 centimeters

1 foot ≈ 0.3 meter

1 mile ≈ 1.61 kilometers

1 quart ≈ 0.95 liter

1 gallon ≈ 3.79 liters

1 cup ≈ 237 milliliters

1 pound ≈ 0.45 kilogram

1 ounce ≈ 28.3 grams

1 gallon ≈ 3785 cubic centimeters

Time
1 minute = 60 seconds

1 hour = 60 minutes

1 hour = 3600 seconds

1 year = 52 weeks

Temperature

C =   
5
 — 

9
  (F − 32)

F =   
9
 — 

5
  C + 32

Metric
1 centimeter = 10 millimeters

1 meter = 100 centimeters

1 kilometer = 1000 meters

1 liter = 1000 milliliters

1 kiloliter = 1000 liters

1 milliliter = 1 cubic centimeter

1 liter = 1000 cubic centimeters

1 cubic millimeter = 0.001 milliliter

1 gram = 1000 milligrams

1 kilogram = 1000 grams

Metric to U.S. Customary
1 centimeter ≈ 0.39 inch

1 meter ≈ 3.28 feet

1 meter ≈ 39.37 inches

1 kilometer ≈ 0.62 mile

1 liter ≈ 1.06 quarts

1 liter ≈ 0.26 gallon

1 kilogram ≈ 2.2 pounds

1 gram ≈ 0.035 ounce

1 cubic meter ≈ 264 gallons
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