
• Number •
0! factorial value, explanation of, 265

• Symbols •
... (ellipses)

representing conic sections as, 171
using with sets, 261

{} (braces), using with sequences, 249
+ and – signs, using in binomials, 21
> symbol, using in linear inequalities, 13
( ) (parentheses)

using in set operations, 263
using with polynomials, 125

n! factorial expression, definition of, 265

• A •
a in parabolas, value of, 175
absolute value equations, curves of, 62
absolute value function, V shape of, 280–281
absolute value inequalities

rewriting as linear inequalities, 18
solving, 13

angles, determining sine of, 288
arithmetic sequences. See also sequences

explanation of, 251
finding sums of terms of, 287
rule for sequence terms, 255
writing terms of, 258

associative property of addition and
multiplication

equations for, 8
using, 15

asymptotes
definition of, 129
finding for hyperbolas, 195
of hyperbolas, 185–186
indicating in graphing rational functions, 138–139
indicating on graph of functions, 143–146
oblique asymptotes, 130–131
using in graphing rational functions, 136, 137
vertical and horizontal asymptotes, 130

axis of symmetry, using with parabolas, 
99, 189–191

• B •
base 10 logarithms, use of, 152
base b, logs for, 152

base e logarithms, use of, 152
Binomial Theorem, using, 270–271, 275–276
binomials

distributing first term in, 15
dividing polynomials by, 116
error associated with squaring of, 15
factoring, 23
multiplying together, 9–10
products of, 15
using + and – signs in, 21

braces ({}), using with sequences, 249

• C •
calculations, performing with graphic calculators,

65–67
Cartesian coordinate system, explanation of, 53
circles

equations of, 178–179, 189–191
representing conic sections as, 171
sketching, 181–183, 193
standard form of, 177
writing equations of, 177–179

circles and parabolas, finding intersections of,
213–214

combinations, counting items with, 268–269
common logs, base 10 logarithms as, 152
commutative composition, example of, 91
commutative property

equations for, 7
using, 15

complements, combining sets with, 263–264
complex numbers

“dividing” with conjugate, 230
doing operations on, 228–229
examples of, 233–234
performing operations on, 227

complex numbers, formation of, 227
composition of functions, using, 85
compound interest, applying, 150–151
conic sections, representing, 171
conjugates, “dividing” complex numbers with, 230
constant value, e as, 147–148
counting items, 266–269
Cramer’s Rule, solving linear equations with, 199
cross-products, using in Cramer’s Rule, 199
cube root, graph of, 283
cubes, finding sum of, 286
cubing sides of equations, 51
curves

of absolute value equations, 62
causing to fall, 157
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curves (continued)
manipulating in exponential functions, 157–158
polynomials as, 60
of radical equations, 62
relationship to vertical asymptotes, 145
symmetry of, 68

• D •
decomposition of fractions, explanation of, 203
degrees higher than 2, solving equations with, 28
degrees of polynomials, purpose of, 60
denominators. See also LCD (least common

denominator)
adding fractions with multiples for

denominators, 289
changing to numbers, 44
combining terms with same denominator, 48
conforming to solve equations with fractions, 40

Descartes’s Rule of Sign, explanation of, 115
difference quotient

computing and evaluating, 92
simplifying, 84–86

dimension of matrices, identifying, 245
directrix of parabola

explanation of, 173
finding, 189–191

discontinuities, removing, 131–132, 142
distributive property of multiplication over

addition, equations for, 8
division

synthetic division, 116, 125–126
using long division with oblique asymptotes,

130
domains

determining for functions, 80–81, 140
determining for rational functions, 127–128

double root, example of, 123

• E •
e

determining value of, 288
using as constant value, 147–148

e raised to xth power, graph of, 283
elimination, solving linear equations with, 197, 211
ellipses

determining foci and vertices of, 180–181
equations of, 179, 192
sketching, 181–183, 193–194
standard form of, 177
writing equations of, 177–179

ellipses (...)
representing conic sections as, 171
using with sets, 261

equations. See also formulas; quadratic
equations; radical equations 

changing formats of, 155
clearing of fractions, 47
factoring expressions in, 23–24
factoring quadratic equations, 20–24
rewriting as quadratics, 47, 49
rewriting without negative exponent, 50
squaring both sides of, 49

even function
determining, 89–90
example of, 123
explanation of, 82

even numbers, adding, 286–287
exponential equations

solving, 149–150
solving systems of, 214–215

exponential functions
examples, 161
examples of, 148
graph of, 283
graphing, 157–160
as inverse of logarithmic functions, 152
manipulating curves in, 157–158
relationship to logarithmic functions, 145

exponents, solving equations with fractional
exponents, 46

expressions. See also factorial expressions
binomials as, 9
factoring, 23, 37
factoring in equations, 23–24
simplifying with order of operations, 8–9

• F •
Factor Theorem, relationship to polynomial

roots, 119–120
factorial expressions, simplifying, 264–265, 273.

See also expressions; sets
factoring

easing process of, 21
by grouping, 24–25, 33
quadratic equations, 20–24

factors, combining with negative exponents, 44–45
foci

determining for ellipses, 180–181, 192
location in ellipse, 177
solving for hyperbolas, 183

focus of parabola
explanation of, 173
finding, 189–191

FOIL (First, Outer, Inner, Last)
multiplying binomials with, 9
undoing for quadratic equations, 20
using, 15
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formulas. See also equations
adding fractions with multiples for

denominators, 289
adding up first n terms of geometric sequence,

287
arithmetic sequences, 287
first 100 integers of sequence, 285
first n terms of sequence, 285
sum of cubes, 286
summing odd numbers, 286
value for e, 288

fraction bar, using as grouping symbol, 8
fractional exponents, solving equations with, 46
fractional root, simplifying equation related to,

126
fractions

adding and subtracting, 203
adding with multiples for denominators, 289
changing to numbers, 44
clearing equations of, 47
decomposing, 209–210
decomposing using systems, 203–205
finding LCD (least common denominator) of, 40
multiplying by LCD (least common

denominator), 47–48
reducing, 48
reducing in proportions, 41
solving equations with, 40
using Cramer’s Rule with, 199
writing rational numbers as, 127

function notation, using, 79
function rule, writing, 126
functions

adding, subtracting, multiplying, and 
dividing, 84

composing, 84–86
constructing rational functions, 127
determining domain and intercepts of, 140
determining domain and range of, 89
determining domains and ranges of, 80–81
determining removable discontinuity of, 142
discontinuous state of, 131
domains of, 127
evaluating, 79–80
even, odd, and one-to-one functions, 82–83, 89
explanation of, 79
finding intercepts and vertex of, 102
finding intercepts of, 95–97
form of quadratic functions, 95
graphing rational functions, 135–139
graphing with intercepts and asymptotes,

143–146
limits of, 132
piecewise functions, 83–84, 90
relationship to polynomials, 60
solving for inverse functions, 86–88, 92–93

• G •
geometric sequences. See also sequences

adding up first n terms of, 287
explanation of, 251
writing terms of, 258

graphic calculators, using, 65–67
graphs

definition of, 53
e raised to xth power, 283
exponential functions, 283
finding x-intercepts of, 56
of functions indicating intercepts and

asymptotes, 143–146
of hyperbola, 183
intercepts of, 56
logarithmic function, 283–284
polynomial functions, 279–280
of quadratic functions, 95
reciprocals of x and x2, 281–282
sketching for y, 165–168
sketching with intercepts and symmetry, 

56–58, 68
sketching with slope and y-intercept, 70
solving systems of inequalities with, 215–216
square root and cube root, 282–283
symmetry of, 56
V shape of absolute value function, 281
x- and y-intercepts of lines, 280

grouping symbols
big fraction bar as, 8
examples of, 7

groupings
factoring by, 24–25
overriding order of operations with, 7

growth, expressing with exponential equations,
149–150

• H •
horizontal asymptotes. See asymptotes
hyperbolas

asymptotes and intercepts of, 185–186
finding asymptotes and intercepts of, 195
finding standard form of, 194
graph of, 183
representing conic sections as, 171
sketching, 186–188, 195–196
solving foci for, 183

• I •
i symbol, representing imaginary numbers with,

227, 233
if and only if statement, Factor Theorem as, 119
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imaginary numbers, explanation of, 227
inequalities

powers of variables in, 19
solving systems of, 215–217
writing positive and negative functions with, 110

inequality notation, using with linear 
inequalities, 13

infinity
relationship of horizontal asymptotes to, 145
solving limits of, 133

intercepts
determining for functions, 140
determining for rational functions, 127–128
finding, 95–97
finding for function, 102
finding for hyperbolas, 195
finding polynomial intercepts, 107–108
of hyperbolas, 185–186
indicating in graphing rational functions,

138–139
indicating on graph of functions, 143–146
in polynomials, 60
sketching graphs with, 56–58, 68–69

intercepts of graphs, explanation of, 56
intercepts of polynomial, finding, 121
interest, compounding, 150–151
intersections

combining sets with, 263–264
finding for lines and parabolas, 211–212
finding for parabolas and circles, 213–214

interval notation
using with linear inequalities, 13
writing positive and negative functions with, 110

inverse functions, solving for, 86–88, 92–93
inverse matrices, finding, 239–242, 246–247
inverse operation, effect of, 86
irrational numbers, definition of, 39
items, counting with combinations, 268–269

• L •
laws of logarithms

examples of, 152–153
using, 163

LCD (least common denominator)
definition of, 39
multiplying fractions by, 47–48

limits
finding, 132–133, 142–143
of infinity, 133

linear absolute value equations, solving, 11–12
linear equations

format of, 10
solving, 11, 200–201
solving with Cramer’s Rule, 199
variables in, 197

linear inequalities
equalizing, 13–14
form for, 13
rewriting absolute value inequalities as, 18

lines
determining slope of, 71
determining with points, 58
indicating with slope-intercept and standard

forms, 58–59
x- and y-intercepts of, 280

lines and parabolas, finding intersections of,
211–212

log equivalencies, determining, 163
log expressions, rewriting, 154
logarithmic equations, solving, 155–157
logarithmic functions

graph of, 283–284
graphing, 157–160
as inverse of exponential functions, 152
relationship to exponential functions, 145

logarithms
benefits of, 154
expanding, 154
laws of, 152
rewriting, 164

logs, laws for base b and natural logs, 152
long division, using with oblique asymptotes, 130

• M •
matrices

adding, subtracting, and doing scalar
multiplication on, 236–238

definition of, 235
dimension of, 235
distinguishing, 235
examples of, 245–248
finding inverse matrices, 239–242
identifying dimensions of, 245
multiplying together, 238–239
solving systems of equations with, 243–244, 248
types of, 235

multiplication property
of zero, 8
using, 266–267

• N •
n3 rule, using with cubes, 286
natural logs, base e logarithms as, 152
negative exponents

adding, 44
combining factors with, 44–45
moving factors with, 39
rewriting equations without, 50

negative nature of functions, writing, 110
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negative number, yielding with quadratic 
formula, 25

negative polynomials, determining, 122
negative roots, estimating, 115
numbers

absolute values of, 11
adding even numbers, 286–287
changing fractions to, 44
summing odd numbers, 286

• O •
oblique asymptotes. See asymptotes
odd function

determining, 89–90
explanation of, 82

odd numbers sequence, rule for sequence terms,
255

odd numbers, summing, 286
one-to-one function

determining, 89–90
explanation of, 82

order of operations
explanation of, 7
simplifying expressions with, 8–9

origin, role in Cartesian coordinate system, 53

• P •
parabola equations

form of, 173
forms of, 171–172

parabolas
as conic sections, 171
definition of, 173
equations of, 172–173, 189
finding vertex of, 95–97
graphing, 99–101, 104–106
graphing for system of inequalities, 222
sketching, 175–177
sketching graph of, 104–106
using axis of symmetry with, 99
value of a in, 175
vertex, focus, directrix, and axis of, 174
vertex, focus, directrix, and axis of symmetry

for, 189–191
parabolas and circles, finding intersections of,

213–214
parabolas and lines, finding intersections of,

211–212
parentheses (( ))

using in set operations, 263
using with polynomials, 125

permutations
examples of, 273–275
using, 267–268

piecewise functions
examples of, 90–91
using, 83–84

points
determining for graphs of polynomials, 112
determining lines with, 58
positions in quadrants, 54–55
using in graphing rational functions, 136

polynomial functions
form of, 107
graph of, 279–280
positive and negative states of, 110–112

polynomial intercepts, finding, 107–108
polynomial roots, relationship to Factor

Theorem, 119–120
polynomials

definition of, 60
determining positive or negative nature of, 122
dividing by binomials, 116
dividing by polynomials, 135–139
finding intercepts of, 121
finding roots of, 121–122
graphing, 112–114
intercepts in, 60
x-intercepts in, 60

positive nature of functions, writing, 110
positive polynomials, determining, 110–112, 122
positive roots, estimating, 115
power 2, using in quadratic equations and

inequalities, 19
power of i, computing value of, 227–228
products, finding for binomials and trinomials, 10
profit function, form of, 103
properties

associative property, 8
commutative property, 7
distributive property, 8

proportions
properties of, 41
simplifying, 48

• Q •
quadrants

points in, 54
role in Cartesian coordinate system, 53

quadratic equations. See also equations
binomials in, 23
factoring, 20–21, 23, 37
powers of variables in, 19
rewriting equations as, 47, 49
solving, 20–21, 32
solving by completing square, 26–27
trinomials in, 23
using square root rule with, 19–20
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quadratic formula
example of, 33
using, 25–26
yielding negative number with, 25

quadratic functions
applying, 97–99
form for, 95
graph of, 95
graphs of, 99
solving for x-intercepts of, 95

quadratic inequalities, solving, 29–30, 37
quadratic-like equations

format of, 28
trinomials as, 50
using with negative exponents, 45

quadratic-like trinomial, example of, 162

• R •
radians, writing input value in, 288
radical equations. See also equations

curves of, 62
roots in, 43
solving, 43–44

radicals
relationship to roots, 39
replacing with fractional exponents, 46
simplifying, 33, 34

rational functions
constructing, 127
determining domain and intercepts of, 127–128
graphing, 135–139

rational numbers, definition of, 39, 127
Rational Root Theorem, explanation of, 115
rational roots, determining possibilities for,

115–116, 124
ratios, role in proportions, 41
Remainder Theorem

explanation of, 116
using, 118

removable discontinuity, determining, 131–132,
142

roots
estimating positive and negative roots, 115
example of double root, 123
finding for complex numbers, 234
finding for polynomials, 110, 121–122
positive and negative natures for, 116
possibilities for, 115–116
relationship to radicals, 39
solving for, 109

rosters
relationship to sets, 261
using with sets, 272

rules for logarithms
explanation of, 152
using, 163

• S •
scalar multiplication, performing on matrices,

236–238
sequences. See also arithmetic sequences;

geometric sequences
constructing recursively defined sequences,

252–253
definition of, 285
finding sums of, 289
types of, 251–252
writing terms of, 249–251, 258–259

sequences and sums. See also sums of sequences
adding even numbers, 286–287
adding fractions with multiples for

denominators, 289
arithmetic sequences, 287
cubes, 286
definition of, 249
first 100 integers, 285
first n terms of sequence, 285
sine, 288
squares of number of terms, 285–286
summing odd numbers, 286
value for e, 288

series. See also sums of series
definition of, 249, 285
finding sums of, 254
using with sine, 288

sets. See also factorial expressions
combining with unions, intersections, and

complements, 263–264
counting things in, 266–267
definition of, 261
describing elements in, 261
rosters in, 261
writing, 272

sine of angle, determining, 288
slope an y-intercept, sketching graph with, 70
slope of line, determining, 71
slope-intercept form, graphing lines with, 58–60
solution rules, writing, 202–203
solutions, occurrence of extraneous solutions, 

17, 40, 42
square matrix, description of, 235
square root, graph of, 282–283
square root rule, using with quadratic equations,

19–20
square trinomial, example of, 32
squares

completing for quadratic formula, 26–27, 34–35
taking for number of terms, 285–286

squaring equations, 49
standard form, graphing lines with, 58–60
substitution, solving linear equations with, 197, 211
subtraction problems, rewriting as addition

problems, 7
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summation notation, using, 253–254
sums of sequences, finding, 289. See also

sequences and sums
sums of series. See also series

finding, 259–260
formulas for, 255

symmetric curve, example of, 123
symmetry, sketching graphs with, 56–58, 68–69
symmetry of graphs, types of, 56
synthetic division, using, 116, 125–126
systems of equations

finding common solutions of, 207–208
solving, 206–209
solving for variables in, 200
solving with Cramer’s Rule, 199
solving with elimination method, 211
solving with matrices, 243–244, 248
solving with substitution method, 211
writing generalized solution rules for, 202–203

systems of exponential equations, solving, 214–215
systems of inequalities

solution of, 220–223
solving, 215–217

systems of linear equations, solving, 197–198

• T •
trig functions, input for, 288
trinomials

considering as quadratic-like, 50
factoring, 23, 36
finding products of, 10

• U •
U (universal) set, using, 264, 272
unFOIL

factoring with, 21
using with quadratic-like equations, 28

unions
combining sets with, 263–264
finding, 272

• V •
V shape

in absolute value equations, 62–63
of absolute value functions, 280–281

vertex of parabola
explanation of, 173
finding, 95–97, 102, 189–191
finding x-coordinate of, 96

vertical asymptotes. See asymptotes

• X •
x and x2, reciprocals of, 281–282
x-axis, role in Cartesian coordinate system, 53
x in exponential functions, negating, 157
x in logs, solving for, 164–165
x-coordinate

explanation of, 56
finding for vertex of parabola, 96

x-intercepts
applying, 97
finding, 56
form of, 56
for hyperbola, 185
of lines, 280
of polynomials, 60, 109
solving for polynomial functions, 107
solving for quadratic functions, 95
y-coordinate of, 95

x-values
considering as limit of function, 132–133
explanation of, 288
ranges in polynomials, 60

• Y •
y-axis

role in Cartesian coordinate system, 53
symmetric curve relative to, 123

y-coordinate
explanation of, 56
of x-intercept, 95

y-intercept and slope, sketching graph with, 70
y-intercepts

finding, 56
finding for polynomial functions, 107–108
form of, 56
for hyperbola, 185
of lines, 280
solving for, 127
using, 59

y-values
considering as limit of function, 132
determining for points on curves, 60

• Z •
zero matrix, description of, 235
zeros

determining for quadratic inequalities, 29
finding for polynomial functions, 110
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