
• A •
AAS, Law of Sines, 177–178
absolute value

defined, 10, 21
inequalities, 26
parent graphs, 43

absolute value bars, 207
absolute value functions, 44, 303
absolute value marks, 9
Addition law, 292
additive identity, 8
ambiguous case, Law of Sines, 179–180
amplitude, 45, 127
angle of depression, 110
angle of elevation, 110
answer key

advanced identities, 170–176
basic trig identities, 153–159
binomials, 283–286
calculus, 296–298
complex numbers, 207–210
conic sections, 235–242
exponential functions, 100–104
functions, 62–71
fundamentals, 20–24
logarithmic functions, 100–104
oblique triangles, 186–192
polar coordinates, 207–210
real numbers, 36–39
roots, 86–90
sequences, 283–286
series, 283–286
systems of equations, 264–274
transforming trig functions, 137–142
the unit circle, 121–126

answer matrix, 257
Archimedean spiral polar equation, 204
arcs, 119–120
area, 184–185
arithmetic sequences, 277–278
arithmetic series, 277–278
ASA, Law of Sines, 177–178
associative property of addition, 8
associative property of multiplication, 8
asymptote

defined, 222
graphing rational functions, 304
horizontal, 50–51
oblique, 50
vertical, 50–51, 134

augmented form, 258
axis of symmetry, 214

• B •
back substitution, 260
binomial expansion, 281
binomial theorem, 281–282
binomials

answer key, 283–286
FOILing incorrectly, 309
guess and check method, 74

British method, 74

• C •
calculators, 311
calculus

answer key, 296–298
determining continuity, 293–295
finding limits

algebraically, 290–291
analytically, 289–290
graphically, 288–289
overview, 287–288

limit laws, 292–293
canceling too quickly, 312
cardioid polar equation, 204
Cartesian coordinate system, 12
center, 212
circle polar equation, 204
closed interval, 28
coefficient matrix, 257
co-function identity, 149
combinations formula, 281
combinations of transformations, 47–50
combining functions, 54
common difference, 277–278
common ratio, 279
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commutative property of addition, 8
commutative property of multiplication, 8
completing the square, 63, 76, 211
complex conjugate, 78
complex coordinate plane, 195
complex fraction

flipping, 310
simplifying denominator, 158

complex numbers
answer key, 207–210
performing operations with and graphing,

195–198
complex rational function, 291
compound interest formula, 98
conic sections

answer key, 235–242
changing from parametric form to rectangular

form, 232–233
circles, 212–213
graphing ellipses

horizontal, 219–220
overview, 218–219
vertical, 220–222

graphing hyperbolas
horizontal, 223–225
overview, 222–223
vertical, 225–227

identifying, 227–230
overview, 211
parabolas

horizontal, 216–218
overview, 213–214
vertical, 214–216

parametric form for, 230–232
on polar coordinate plane, 233–234

conjugate
complex, 78
complex number, 196

conjugate axis, 222
constants

canceling, 312
defined, 73
ellipses, 218
irrational, 91

continuity, determining, 293–295
continuous compound interest formula, 98
conventions used in book, 2
coordinate plane

defined, 41
unit circle, 112–114

cosecant
reciprocal of sine, 306
secant, 134–136
symbol, 107

cosine
double angle identities, 163
parent graphs, 128–130, 305
symbol, 107

cotangent
parent graphs, 306–307
symbol, 107
vertical asymptote, 131–133

co-terminal angle, 112
co-vertices, 218
Cramer’s Rule, 262–263
cube root

parent graphs, 302–303
simplifying radicals and exponents, 30

cube root functions, 45
cubic function

overview, 44–45
parent graphs, 302

• D •
decomposing partial fraction, 253–254
degrees, converting to radians, 107
denominator

defined, 30
lowest common, 151, 291
overview, 310
rationalizing, 33

depressed polynomial, 79
Descartes’ Rule of Signs, 78, 80
diagonals, 262
difference identity, 166
directrix, 214
discontinuous piece-wise function, 53
discriminant, 78
disjointed sets, 28
distance, 15
distribution, 312
Division law, 292
does not exist (DNE), 290
domain

functions, 41
graphing equalities and inequalities, 12
range, 58–59

double angle identity, 163–164
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• E •
eccentricity, 233
element, 255
elementary row operations, 258
elimination method, 245–246
ellipses

horizontal, 219–220
overview, 218–219
vertical, 220–222

equalities, solving, 10–12
even function, 41
even-odd identity, 148
excluded value, 58
exponent

errors, 311
simplifying, 30–32

exponential functions
answer key, 100–104
continuity, 293
solving, 91–93
solving equations using, 96–97
word problems, 98–99

exponential graphs, 304–305
extraneous solution, 21

• F •
factor theorem, 80
factorable polynomial, 73–75
factorial, 275
factoring

functions, 290
overview, 74
proofs, 151

flatness, figuring, 184–185
focus, 214
FOIL method backwards, 309
FOILing binomials incorrectly, 309
fractions

complex
flipping, 310
simplifying denominator, 158

decomposing partial, 253–254
forgetting to flip, 310
proofs, 151

functions
answer key, 62–71
defined, 41
domain and range, 58–59

evaluating composition of, 56–57
exponential

answer key, 100–104
continuity, 293
solving, 91–93
solving equations using, 96–97
word problems, 98–99

inverse of, 60–61
logarithmic

answer key, 100–104
continuity, 293
solving equations using, 93–97

operating on, 54–55
parent graphs

absolute value functions, 44
combinations of transformations, 47–50
cube root functions, 45
cubic functions, 44–45
horizontal transformations, 46
quadratic functions, 43
reflections, 47
square root functions, 44
translations, 46–47
vertical transformations, 45–46

piece-wise, 53–54
rational, 50–52
symmetry, 41–42
transforming trig

answer key, 137–142
parent graphs, 128–130
period graphs, 127–128
secant and cosecant, 134–136
tangent and cotangent, 131–133

Fundamental Theorem of Algebra, 78
fundamentals

answer key, 20–24
equalities, solving, 10–12
graphs

calculating midpoint using, 16
creating using plug and chug method, 13
creating using slope-intercept form, 13–15
finding distance using, 15
finding slope using, 16–19
overview, 12

inequalities
expressing solutions in interval notations,

28–29
solving, 25–27

order of operations, 7–10
rationalizing, 33–35
simplifying exponents and radicals, 30–32
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• G •
Gaussian elimination, 260
GCF (greatest common factor)

factoring, 151
overview, 74

geometric sequences, 279–280
geometric series, 279–280
graphing

calculating midpoint using, 16
ellipses

horizontal, 219–220
overview, 218–219
vertical, 220–222

finding distance using, 15
finding slope using, 16–19
hyperbolas

horizontal, 223–225
overview, 222–223
vertical, 225–227

overview, 12
parent graphs

absolute value functions, 44, 303
combinations of transformations, 47–50
cosecant and secant, 134, 306
cube root functions, 45
cubic functions, 44–45
cubics, 302
exponential and logarithmic, 304–305
horizontal transformations, 46
quadratic functions, 43
quadratics, 301
rational functions, 304
reflections, 47
sine and cosine, 305
square root functions, 44
square roots and cube roots, 302–303
tangent and cotangent, 306–307
transforming trig functions, 127–142
translations, 46–47
vertical transformations, 45–46

period graphs, 127–128
piece-wise functions, 53–54
plug and chug method, 13
polar coordinates, 199–201
polar equations

Archimedean spiral, 204
cardioid, 204
circle, 204
lemniscate, 204
limaçon, 205–206
rose, 204

polynomials, 82–85
rational functions, 50–52
slope-intercept, 13–15
systems of inequalities, 251–253

greater than or equal to symbol, 25
greater than symbol, 25
greatest common factor (GCF)

factoring, 151
overview, 74

guess and check method, 74

• H •
half-angle identity, 165–166
half-life of radioactive element formula, 98
Heron’s Formula, 185
high order polynomial

Descartes’ Rule of Signs, 78
imaginary roots, 78–79
rational roots, 79
synthetic division, 79–81

horizontal asymptote, 50–51
horizontal ellipse, 219–220
horizontal hyperbolas, 223–225
horizontal parabolas, 216–218
horizontal shrink, 216
horizontal stretch, 216
horizontal transformations

overview, 46
trig graphs, 127–128

hyperbolas
horizontal, 223–225
overview, 222–223
vertical, 225–227

• I •
icons used in book, 3–4
identities

additive, 8
co-function, 149
difference, 166
double angle, 163–164
even-odd, 148
half-angle, 165–166
multiplicative, 8
periodicity, 150
product to sum, 166
Pythagorean, 147
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ratio
reciprocal identities and, 145
to show expression in terms of sine and

cosine, 153
reciprocal, 145–146
sum and difference, 161–163
trig

advanced, 161–176
basic, 145–159

imaginary number, 195
imaginary roots, 78–79, 80
inequalities

expressing solutions in interval notations,
28–29

graphing, 14
solving, 25–27

initial side, x-axis, 112
intercepts, 13
interval notations, 28–29
inverse matrices, 261–262
inverse of functions, 60–61
irrational constant, 91

• L •
Law of Cosines, 180–181
Law of Sines

ambiguous case, 179–180
ASA and AAS, 177–178

LCD (lowest common denominator)
finding limits algebraically, 291
trig proofs, 151

leading coefficient
defined, 73
simplifying matrices, 258

leading coefficient test, 83
left limit, 288
lemniscate polar equation, 204
less than or equal to symbol, 25
less than symbol, 25
limaçon polar equation, 205–206
limits, finding

algebraically
factoring, 290
finding lowest common denominator, 291
plugging in, 290
rationalizing numerator, 291

analytically, 289–290
graphically, 288–289
overview, 287–288

linear equations, solving with two variables
elimination method, 245–246
substitution method, 244–245

linear term, 73
logarithmic functions

answer key, 100–104
continuity, 293
solving equations using

overview, 93–96
exponents and logs, 96–97

logarithmic graphs, 304–305
lowest common denominator (LCD)

finding limits algebraically, 291
trig proofs, 151

• M •
major axis, 218
matrices

overview, 255–257
simplifying, 257–259
solving systems of equations using

Cramer’s Rule, 262–263
Gaussian elimination, 260
inverse matrices, 261–262
overview, 259

methods
British, 74
elimination, 245–246
guess and check, 74
plug and chug

linear equations, 12
overview, 13
parametric equations, 231
parent graphs, 43

substitution, 244–245
midpoint, calculating, 16
minor axis, 218
monomials, 33
Multiplication law, 292
multiplicative identity, 8
multiplicity, roots, 79

• N •
negative coefficient, 46
negative measure, 112
negative numbers, 26
negative root, 78
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negative sign, 311
negative slope, 16
nonlinear systems, solving

one linear equation and one not, 247
systems of equations disguised as rational

equations, 248–249
two equations, 248

nonremovable discontinuity, 293
numbers, properties of, 41
numerator, 30

• O •
oblique asymptote, 50
oblique triangles

ambiguous case, SSA, 179–180
answer key, 186–192
figuring flatness, 184–185
Law of Cosines, 180–181
Law of Sines, 177–178
to solve word problems, 182–184

odd function, 41
open interval, 28
order of matrix, 255
order of operations, 7–10, 309
ordered pair, 41
origin symmetry, 41
oversimplifying roots, 311

• P •
parabolas

horizontal, 216–218
overview, 213–214
quadratic functions, 43
vertical, 214–216

parameter value, 230
parametric form

changing to rectangular form, 232–233
for conic sections, 230–232

parent graphs
absolute value functions, 44, 303
combinations of transformations, 47–50
cosecant and secant, 134, 306
cube root functions, 45
cubic functions, 44–45
cubics, 302
exponential and logarithmic, 304–305

horizontal transformations, 46
quadratic functions, 43
quadratics, 301
rational functions, 304
reflections, 47
sine and cosine, 305
square root functions, 44
square roots and cube roots, 302–303
tangent and cotangent, 306–307
transforming trig functions, 128–130
translations, 46–47
vertical transformations, 45–46

parent square root function, 44
partial fractions, decomposing, 253
PEMDAS order of operations, 8, 309
period graph, 127–128
periodicity identity, 150
piece-wise function, 53–54
plug and chug method

linear equations, 12
overview, 13
parametric equation, 231
parent graphs, 43

point-in-plane, 112
polar coordinate plane, 233–234
polar coordinates

answer key, 207–210
changing to and from, 202–203
graphing, 199–201
polar equations, graphing

Archimedean spiral, 204
cardioid, 204
circle, 204
lemniscate, 204
limaçon, 205–206
rose, 204

polar equations
Archimedean spiral, 204
cardioid, 204
circle, 204
lemniscate, 204
limaçon, 205–206
rose, 204

pole, 199
polynomial

depressed, 79
expanding using binomial theorem, 281–282
factorable, 73–75
find equations with, 81–82
graphing, 82–85
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high order
Descartes’ Rule of Signs, 78
imaginary roots, 78–79
rational roots, 79
synthetic division, 79–81

negative sign, 311
quadratic

completing square, 76
graphing, 213
quadratic formula, 76–77

polynomial functions, 293
positive measure, 112
positive root, 78
positive slope, 16
Power law, 292
power-reducing formulas, 169
powers, 30. See also exponent
Pre-calc rules icon, 3
product to sum identity, 166
products

changing to sums, 166–167
expressing sums as, 168
logs, 96

properties of equality, 8
properties of numbers, 41
Pythagorean identity, 147
Pythagorean Theorem, 108

• Q •
quadratic equation

parent graphs, 301
standard form, 73

quadratic functions, 43
quadratic polynomial

completing the square, 76
graphing, 213
quadratic formula, 76–77

quadratic term, 73
quotients, 96

• R •
radians, converting to degrees, 107
radicals. See also roots

order of operations, 9
simplifying, 30–32

radicand, 58

radius, 212
range, 41, 58–59
ratio identity

reciprocal identities, 145
to show expression in terms of sine and

cosine, 153
rational exponent, 30
rational functions

cosecant and secant, 134
graphing, 50–52
negative sign, 311
overview, 58
parent graphs, 304

rational root, 79
Rational Root Theorem, 79–80
rationalizing

denominator, 33–35
numerator, 291

ratios
right triangle, 115–117
trigonometric, 107–109

reciprocal identity, 145–146
reciprocals, 306
rectangular coordinate system, 199
rectangular form

changing parametric form to, 232–233
conics, 230

recursive sequences, 275
reduced row echelon form, 258
reference angle, 115
reflections, 47
reflexive property, 8
relation, 12
Remember icon, 4
removable discontinuity, 293
right limit, 288
right triangles

finding ratios on unit circle, 115–117
solving word problems with, 110–112

roots
answer key, 86–90
factorable polynomials, 73–75
finding equations with, 81–82
graphing polynomials, 82–85
high order polynomials

Descartes’ Rule of Signs, 78
imaginary roots, 78–79
rational roots, 79
synthetic division, 79–81

oversimplifying, 311
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roots (continued)
quadratic polynomials

completing the square, 76
quadratic formula, 76–77

simplifying, 30
rose polar equation, 204
row echelon form, 258

• S •
SAS, Law of Cosines, 180–181
scalar multiplication operation, 255
secant

cosecant, 134–136
parent graphs, 306
symbol, 107

second root, 30
sequences

answer key, 283–286
arithmetic, 277–278
calculating terms, 275–277
simplifying geometric sequences, 279–280

series
answer key, 283–286
arithmetic, 277–278
calculating terms, 275–277
simplifying geometric series, 279–280

shift, 46
shrink, 45
simplifying expressions, 8
sine

cosine, 128–130
parent graphs, 305
symbol, 107

sinusoids, 128
slope, 16–19
slope-intercept graph form, 13–15
SOHCAHTOA acronym, 108
solving the triangle, 177
square root

parent graphs, 302–303
proofs and, 151
simplifying, 30

square root function, 44, 58
SSA, ambiguous case, 179–180
SSS, Law of Cosines, 180–181
standard form

defined, 73
elimination method, 245

standard position, 112
stretch, 45
substitution method, 244–245
Subtraction law, 292

sum and difference identities, 161–163
sums

changing products to, 166–167
expressing as products, 168

symmetric property, 8
symmetry, 41–42
synthetic division, 79–81
systems of equations

answer key, 264–274
decomposing partial fractions, 253–254
graphing systems of inequalities, 251–253
matrices

overview, 255–257
simplifying, 257–259

solving more than two, 249–251
solving nonlinear systems

one linear equation and one not, 247
systems of equations disguised as rational

equations, 248–249
two equations that are nonlinear, 248

solving two linear equations with two vari-
ables

elimination method, 245–246
substitution method, 244–245

solving using matrices
Cramer’s Rule, 262–263
Gaussian elimination, 260
inverse matrices, 261–262
overview, 259

technique overview, 243–244
systems of inequalities, 251–253

• T •
tangent

parent graphs, 306–307
symbol, 107
vertical asymptote, 131–133

term of the sequence, 275
terminal side, 112
theorems

binomial, 281–282
factor, 80
Fundamental Theorem of Algebra, 78
Pythagorean Theorem, 108
Rational Root Theorem, 79–80

third root, 30, 302–303
Tip icon, 3
transformations

absolute value functions, 44
combinations of, 47–50
cube root functions, 45
cubic functions, 44–45
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exponential equation with base, 2, 92
horizontal, 46, 127–128
logarithmic equation with base, 2, 95
quadratic functions, 43
reflections, 47
square root functions, 44
translations, 46–47
vertical, 45–46, 127–128

transforming trig functions
answer key, 137–142
parent graphs, 128–130
period graphs, 127–128
secant and cosecant, 134–136
tangent and cotangent, 131–133

transitive property, 8
translations, 46–47
transverse axis, 222
triangles

oblique
ambiguous case, 179–180
answer key, 186–192
figuring flatness, 184–185
Law of Cosines, 180–181
Law of Sines, 177–178
to solve word problems, 182–184

right
finding ratios on unit circle, 115–117
solving word problems with, 110–112

trig graphs, 127–128
trig identities

advanced
answer key, 170–176
changing products to sums, 166–167
double angle identities, 163–164
expressing sums as products, 168
half-angle identities, 165–166
power-reducing formulas, 169
sum and difference identities, 161–163

basic
answer key, 153–159
co-function identities, 149
even-odd identities, 148
periodicity identities, 150
Pythagorean identities, 147
reciprocal identities, 145–146
trig proofs, 151–152

trigonometry
answer key, 121–126
arcs, 119–120
ratios, 107–109
solving equations, 117–119
solving word problems with right triangles,

110–112

unit circle
coordinate plane and, 112–114
finding right triangle ratios on, 115–117

trinomial, 74

• U •
undefined function, 50
undefined value, 58
union symbol, 28
unit circle

answer key, 121–126
coordinate plane, 112–114
finding right triangle ratios on, 115–117

• V •
variable matrix, 257
variables

canceling, 312
solving two linear equations with two variables

elimination method, 245–246
substitution method, 244–245

vertex, 43, 214, 218
vertical asymptote

graphing rational functions, 50–51
tangent and cotangent, 131

vertical ellipse, 220–222
vertical hyperbolas, 225–227
vertical parabolas, 214–216
vertical transformations

overview, 45–46
trig graphs, 127–128

• W •
Warning icon, 4
word problems

exponential, 98–99
solving with oblique triangles, 182–184
solving with right triangles, 110–112

• X •
X-axis symmetry, 41

• Y •
Y-axis symmetry, 41
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