
• Numbers and Symbols •
30-60-90 triangles. See also right triangles
defined, 62
practice problems, 62–63, 82, 85–86
problem answers, 69–70, 89, 90
trig functions for, 85, 90

45-45-90 isosceles triangles. See also right
triangles

defined, 64
practice problems, 12, 64–65, 85
problem answers, 17, 70, 90
trig functions for, 85, 90

360 degrees, angle measures beyond, 40, 43
π (pi) in radian measures, 45

• A •
acute angles, 7
adjacent legs in right triangles, 57–58, 68
ambiguous cases of oblique triangles, 

218, 227
amplitude in sine/cosine graphs, 236–237,

244–245, 266
angle identities. See trig identities
angle measures in degrees

beyond 360 degrees, 40, 43
coterminal angles, 42, 44
negative measures, 41, 44
overview of, 37
practice problems, 38–42
problem answers, 43–44
in Quadrant I, 37–38, 43
in Quadrants II, III, IV, 39, 43
versus radians, 45
trig function values for, 289–291

angle measures, overview of, 2, 37
angle measures in radians

changing to degrees, 49–50, 54–55
changing degrees to, 47–48, 54
defined, 45

versus degrees, 45
in finding arc lengths, 50–51, 55–56
in finding sector areas, 52, 56
graphing, 45–47, 53
overview of, 2, 7
practice problems, 46–52
problem answers, 53–56

angle measures for triangles
external angles, 12–13
finding missing, 11–12
practice problems, 12
problem answers, 17

angles. See also triangles
acute, 7
central, 50
complementary, 80
coterminal, 42, 44
defined, 7
exterior, 12, 13
initial side of, 37
inscribed, 284
naming, 9–10
obtuse, 7
practice problems, 8–10, 12–13
problem answers, 17–18
reference, 108–110, 116–117
right, 7
standard position of, 37
straight, 7
supplementary, 9
terminal side of, 37
vertical, 9
where lines intersect, 9

arcs of circles, 15, 50–51, 281–282
area formulas. See also formulas

circles, 14, 18, 281
regular polygons, 284
rings in circles, 283
sectors of circles, 16, 52, 282
triangles, 220–222, 228, 286
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asymptotes, vertical. See also graphing
in cosecant/secant graphs, 255–256, 261
defined, 249, 255
practice problems, 250, 256
problem answers, 253, 261
in tangent/cotangent graphs, 249–250, 253

• C •
Cartesian coordinates, 21. See also graphs
chords, 15, 282
circle equations, 30–31, 36
circle formulas. See also formulas

arc length, 15, 50–51, 281–282
area, 14, 281
area of rings, 283
area of sectors, 16, 52, 282
chord length, 282
circumference, 14, 281
diameter, 14, 285
practice problems, 14–16, 51–52
problem answers, 18–19, 55–56
radius, 14, 283–284
unit circle points, 105

circles
chords, 15
circumscribing triangles, 283–284
graphing, 32, 36
inscribed in triangles, 283
inscribing polygons in, 284
semicircles, 284
unit circles, 30, 105

circular functions. See also trig functions
assigning signs of by quadrant, 

111–113, 117
finding reference angles, 108–110, 116–117
finding unit circle points, 105–108, 

115–116
finding values of, 113–114, 117
practice problems, 106–110, 112–114
problem answers, 115–117

circumference, 14, 18, 281
common denominators

in solving identities, 169–170, 181–182
in solving trig equations, 202–204, 209–211

complementary angle identities, 279
complementary angles, 80

complex fractions, 160
conjugates, in solving identities, 167–168,

178–180
constants, 2
coordinate plane, 21–22. See also graphs
cosecant function. See also trig functions

defined, 81
domain, 95
practice problems, 81–82
problem answers, 89

cosecant functions, graphing secant and. 
See also graphing

making coincide, 257–258, 261–262
overview of, 255
practice problems, 256–258
problem answers, 261–262
steps in, 256–257, 261
vertical asymptotes, 255–256, 261

cosine function. See also trig functions
changing all functions to, 165–166
defined, 79
domain, 95
as periodic, 233
practice problems, 79
problem answers, 88
range, 97

cosine functions, graphing sine and. See also
graphing

amplitude, 236–237, 244–245, 266
extreme values, 234, 235, 243
intercepts, 233–234, 243
overview of, 233
period, 238–239, 245
practice problems, 234–242
problem answers, 243–248
procedure for, 235–236, 243
real life applications, 241–242, 248
from standard equations, 239–241, 

246–247
Cosines, Law of, 3, 215–216, 225–227, 286
cotangent function. See also trig functions

defined, 83
domain, 95
practice problems, 84
problem answers, 89–90
range, 97
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cotangent function graphing tangent and
cotangent function, 251, 253
making coincide, 252, 254
overview of, 249
practice problems, 250–252
problem answers, 253–254
tangent function, 250, 253
vertical asymptotes, 249–250, 253

coterminal angles, 42, 44

• D •
degree measures. See also angle measures

beyond 360 degrees, 40, 43
coterminal angles, 42, 44
negative measures, 41, 44
overview of, 37
practice problems, 38–42
problem answers, 43–44
in Quadrant I, 37–38, 43
in Quadrants II, III, IV, 39, 43
versus radians, 45
trig function values for, 289–291

diameter, 14, 18, 285
difference identities, 138–139, 152–153
distance formula, between graph points,

26–27, 34–35
domains of trig functions, 95–96
double angle identities

combining with sum identities, 142–144,
155–156

defined, 140–141, 153–154

• E •
equations. See trig equations
equilateral triangles, 11
exact values of trig functions, 98–101,

103–104
expressions

evaluating using inverse functions, 
187–188, 193

simplifying with identities, 146–147, 
153, 158

exterior angles, 12, 13
extreme values in sine/cosine graphs, 

234, 235, 243

• F •
factoring

with identities, 280
in solving trig equations, 200–201, 208–209
techniques of, 200

formulas. See also trig identities
angle measures, 9, 11–14
area of regular polygons, 284
area of triangles, 220–222, 228, 286
changing degrees to radians, 47
changing radians to degrees, 49
Heron’s formula, 221, 286, 287
Pythagorean identities, 124–126
Pythagorean theorem, 24–25, 33–34
Pythagorean triples, 59–60, 68–69
quadratic formula, 205, 212
relating triangle sides/angles, 285–287

formulas, circle
arc length, 15, 50–51, 281–282
area, 14, 281
area of rings, 283
area of sectors, 16, 52, 282
chord length, 282
circumference, 14, 281
diameter, 14, 285
practice problems, 14–16, 51–52
problem answers, 18–19, 55–56
radius, 14, 283–284
unit circle points, 105

formulas, graph
circle equations, 30
distance between points, 26
midpoints of segments, 27
slope formula, 28
slope-intercept form, 28

45-45-90 isosceles triangles. See also right
triangles

defined, 64
practice problems, 12, 64–65, 85
problem answers, 17, 70, 90
trig functions for, 85, 90

fractions. See also ratios
complex fractions, 160
in solving trig equations, 202–204, 

209–211
functions, 93. See also trig functions
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• G •
graph formulas. See also formulas

circle equations, 30
distance between points, 26
midpoints of segments, 27
slope formula, 28
slope-intercept form, 28

graph quadrants
assigning function signs by, 111–113
defined, 23
degree angle measures in, 37–39, 43
identifying points by, 23–24, 33
for inverse functions, 185–186, 193

graph slope
changing, 266–267, 273
defined, 28
practice problems, 29–30
problem answers, 35–36
slope formula, 28
slope-intercept form, 28

graph transformations
adding polynomials, 270–271, 275
applying two or more, 269–270, 274–275
changing slope, 266–267, 273
overview of, 263
phase changes, 263
practice problems, 264–265, 267–271
problem answers, 272–275
reflecting horizontally, 267–268, 273
reflecting vertically, 268–269, 274
sliding left or right, 263–264, 272
sliding up or down, 264–265, 272–273

graphing
circles, 32, 36
inverse functions, 258–260, 262
radians, 45–47, 53

graphing cosecant/secant functions. See also
cosecant; secant

making coincide, 257–258, 261–262
overview of, 255
practice problems, 256–258
problem answers, 261–262
steps in, 256–257, 261
vertical asymptotes, 255–256, 261

graphing sine/cosine functions. See also
cosine; sine

amplitude, 236–237, 244–245, 266
extreme values, 234, 235, 243
intercepts, 233–234, 243
overview of, 233
period, 238–239, 245
practice problems, 234–242
problem answers, 243–248
procedure for, 235–236, 243
real life applications, 241–242, 248
from standard equations, 239–241, 

246–247
graphing tangent/cotangent functions. 

See also cotangent; tangent
cotangent function, 251, 253
making coincide, 252, 254
overview of, 249
practice problems, 250–252
problem answers, 253–254
tangent function, 250, 253
vertical asymptotes, 249–250, 253

graphs
finding distance between points, 26–27,

34–35
finding line/segment slope, 28–30, 35–36
finding midpoints of segments, 27–28, 35
identifying points by quadrant, 23–24, 33
overview of, 21
plotting points, 21–22, 33
practice problems, 22, 24–30
problem answers, 33–36
Pythagorean theorem and, 24–25, 33–34
writing circle equations, 30–31, 36

greatest common factor, 200

• H •
half-angle identities, 144–146, 157–158
half-angles, inverse functions and, 191–192
Heron’s formula, 221, 286, 287
hexagons, 66
horizontal reflection in graphs, 

267–268, 273
hypotenuse, 24, 57
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• I •
identities. See trig identities
inscribed angles, 284
integers, 191
intercepts in sine/cosine graphs, 

233–234, 243
inverse trig functions. See also trig functions

correct quadrants for, 185–186, 193
defined, 93, 185
evaluating expressions using, 187–188, 193
listing multiple solutions, 191–192, 194
multiple/half-angles and, 191–192
overview of, 3
practice problems, 93–94, 186–192
problem answers, 102, 193–194
solving equations using, 189–190, 193–194

inverse trig relations, 185
isosceles triangles. See also right triangles

defined, 64
practice problems, 12, 64–65, 85
problem answers, 17, 70, 90
trig functions for, 85, 90

• K •
k variable, 191, 263

• L •
Law of Cosines, 3, 215–216, 225–227, 286. 

See also cosine
Law of Sines, 3, 213–214, 224–225, 285.

See also sine
Law of Tangents, 219, 227–228. See also

tangent
legs of right triangles, 57

• M •
midpoints of segments formula, 27–28, 35
multiple angles

identities, 142–144, 155–156
inverse functions and, 191–192, 194
solving trig equations for, 197–199, 207–208

multiple solutions. See multiple angles
multiplying by conjugates, in solving

identities, 167–168, 178–180

• N •
negative angle identities, 279
negative angle measures, 41, 44

• O •
oblique triangles. See also right triangles;

triangles
ambiguous cases, 218, 227
finding area, 220–222, 228, 286
finding missing parts, 213–219, 224–228
formula applications, 223, 229
Heron’s formula, 221, 286, 287
Law of Cosines, 215–216, 225–227, 286
Law of Sines, 213–214, 224–225, 285
Law of Tangents, 219, 227–228
naming parts, 213
practice problems, 214–223
problem answers, 224–229
side/angle relationship formulas, 285–287

obtuse angles, 7
opposite legs in right triangles, 57–58, 68
ordered pairs in graphs, 21
origin in graphs, 21

• P •
perimeter of regular polygons, 284
period in sine/cosine graphs, 238–239, 245
phase changes in graphs, 263
pi (π) in radian measures, 45
polygons, 284
polynomials, graphing functions with,

270–271, 275
Pythagorean identities, 124–126
Pythagorean theorem, 24–25, 33–34
Pythagorean triples, 59–60, 68–69

• Q •
quadrants. See also graphs

assigning function signs by, 111–113
defined, 23
degree angle measures in, 37–39, 43
identifying points by, 23–24, 33
for inverse functions, 185–186, 193

quadratic formula, 205, 212
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• R •
radian measures. See also angle measures

changing to degrees, 49–50, 54–55
changing degrees to, 47–48, 54
defined, 45
versus degrees, 45
in finding arc lengths, 50–51, 55–56
in finding sector areas, 52, 56
graphing, 45–47, 53
overview of, 2, 7
practice problems, 46–52
problem answers, 53–56

radius formulas, 14, 18, 283–284
ratio identities, 123–124, 130–131
ratios, 249. See also fractions
rays, 7
reciprocal identities, 121–122, 130
reference angles, 108–110, 116–117
reflection in graphs, horizontal, 

267–268, 273
reflection in graphs, vertical, 268–269, 274
regular polygons, 284
right angles, 7
right triangle functions. See also trig

functions
30-60-90 triangles, 82, 85–86, 89, 90
45-45-90 isosceles triangles, 85, 90
applying, 86–87, 90–91
cosecant function, 81–82, 89
cosine function, 79, 88
cotangent function, 83–84, 89–90
overview of, 77
practice problems, 78–87
problem answers, 88–91
secant function, 82–83, 89
sine function, 78, 88
tangent function, 80, 88

right triangles. See also oblique triangles;
triangles

30-60-90 triangles, 62–63, 69–70
45-45-90 isosceles triangles, 12, 17, 

64–65, 70
adjacent legs, 57–58, 68
applications using, 65–67, 70–74
complementary angles, 279
completing, 61, 69

defined, 57–58
hypotenuse, 24, 57
inscribed in semicircles, 284
opposite legs, 57–58, 68
practice problems, 12, 58–61, 63, 65–67
problem answers, 17, 68–74
Pythagorean identities, 124–126
Pythagorean theorem, 24–25, 33–34
Pythagorean triples, 59–60, 68–69

rings in circles, area of, 283

• S •
secant function. See also trig functions

defined, 82
domain, 95
practice problems, 83
problem answers, 89
range, 97

secant functions, graphing cosecant and. 
See also graphing

making coincide, 257–258, 261–262
overview of, 255
practice problems, 256–258
problem answers, 261–262
steps in, 256–257, 261
vertical asymptotes, 255–256, 261

sectors of circles, 16, 52, 56, 282
semicircles, 284
semiperimeters, 221, 283, 284
simplifying expressions with identities,

146–147, 153, 158
sine function. See also trig functions

changing all functions to, 165–166
defined, 78
domain, 95
as periodic, 233
practice problems, 78
problem answers, 88
range, 97

sine functions, graphing cosine and. 
See also graphing

amplitude, 236–237, 244–245, 266
extreme values, 234, 235, 243
intercepts, 233–234, 243
overview of, 233
period, 238–239, 245
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practice problems, 234–242
problem answers, 243–248
procedure for, 235–236, 243
real life applications, 241–242, 248
from standard equations, 239–241, 

246–247
Sines, Law of, 3, 213–214, 224–225, 285
sliding graphs left or right, 263–264, 272
sliding graphs up or down, 264–265, 

272–273
slope of lines/segments. See also graphs

changing, 266–267, 273
defined, 28
practice problems, 29–30
problem answers, 35–36
slope formula, 28
slope-intercept form, 28

solving trig equations. See also trig
equations

for answers in one rotation, 195–197,
206–207

using fractions/common denominators,
202–204, 209–211

using inverse functions, 189–190, 193–194
with multiple answers, 197–199, 207–208
overview of, 195
practice problems, 196–197, 199, 201,

203–205
problem answers, 206–212
using quadratic formula, 205, 212
using special factoring, 200–201, 208–209

solving trig identities. See also trig identities
changing all functions to sines/cosines,

165–166, 176–178
finding common denominators, 169–170,

181–182
multiplying by conjugates, 167–168,

178–180
overview of, 161
practice problems, 127–129, 148–150,

162–172
problem answers, 133–134, 159–160,

173–183
solving, defined, 127, 148
squaring both sides, 168–169, 180–181
working on both sides, 164–165, 175–176

working on one side only, 161–163, 173–175
writing all functions in terms of one,

171–172, 183
standard equations for sines/cosines,

239–241, 246–247
steepness. See slope
straight angles, 7
sum identities

combining with double angle identities,
142–144, 155–156

defined, 135–137, 151–152
supplementary angle identities, 279
supplementary angles, 9

• T •
tangent function. See also Law of Tangents

defined, 80
domain, 95
practice problems, 80
problem answers, 88

tangent functions, graphing cotangent and
cotangent function, 251, 253
making coincide, 252, 254
overview of, 249
practice problems, 250–252
problem answers, 253–254
tangent function, 250, 253
vertical asymptotes, 249–250, 253

Tangents, Law of, 219, 227–228
30-60-90 triangles. See also right triangles

defined, 62
practice problems, 62–63, 82, 85–86
problem answers, 69–70, 89, 90
trig functions for, 85, 90

360 degrees, angle measures beyond, 
40, 43

translating graphs left or right, 263–264, 272
translating graphs up or down, 264–265,

272–273
transversals, 12, 13
triangle angle measures. See also angle

measures
of external angles, 12–13
finding missing, 11–12
practice problems, 12
problem answers, 17
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triangles. See also angles; oblique triangles;
right triangles

circles inscribed in, 283
circumscribed by circles, 283–284
equilateral, 11
relating sides/angles of, 285–287

trig equations
circle equations, 30–31, 36
overview of, 3
for sines/cosines, 239–241, 246–247

trig equations, solving
for answers in one rotation, 195–197,

206–207
using fractions/common denominators,

202–204, 209–211
using inverse functions, 189–190, 193–194
with multiple answers, 197–199, 207–208
overview of, 195
practice problems, 196–197, 199, 201,

203–205
problem answers, 206–212
using quadratic formula, 205, 212
using special factoring, 200–201, 208–209

trig functions. See also graphing
changing all to sines/cosines, 165–166
defined, 93
domains of, 95–96, 102
exact values, 98–101, 103–104
graphing, 3–4
overview of, 3, 93
as periodic, 93, 191
practice problems, 94–101
problem answers, 102–104
ranges of, 97, 102
table of values, 289–291
writing all in terms of one, 171–172, 183

trig functions in circles
assigning signs of by quadrant, 

111–113, 117
finding reference angles, 108–110, 

116–117
finding unit circle points, 105–108, 

115–116
finding values of, 113–114, 117
practice problems, 106–110, 112–114
problem answers, 115–117

trig functions, inverse
correct quadrants for, 185–186, 193
defined, 93, 185
evaluating expressions using, 187–188, 193
listing multiple solutions, 191–192, 194
multiple/half-angles and, 191–192
overview of, 3
practice problems, 93–94, 186–192
problem answers, 102, 193–194
solving equations using, 189–190, 193–194

trig functions in right triangles. See also
specific functions

30-60-90 triangles, 82, 85–86, 89, 90
45-45-90 triangles, 85, 90
applying, 86–87, 90–91
cosecant function, 81–82, 89
cosine function, 79, 88
cotangent function, 83–84, 89–90
overview of, 77
practice problems, 78–87
problem answers, 88–91
secant function, 82–83, 89
sine function, 78, 88
tangent function, 80, 88

trig identities
for complementary angles, 279
factoring with, 280
negative angle identities, 279
overview of, 3, 121
practice problems, 122–129
problem answers, 130–134
Pythagorean identities, 124–126, 131–132
ratio identities, 123–124, 130–131
reciprocal identities, 121–122, 130
shorthand for powers of, 121, 130
solving, 127–129, 133–134
for supplementary angles, 279

trig identities with operations
angle difference identities, 138–139, 

152–153
combining sums and doubles, 142–144,

155–156
double angle identities, 140–141, 153–154
half-angle identities, 144–146, 157–158
multiple angle identities, 142–144, 155–156
overview of, 135
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practice problems, 136–147, 149–150
problem answers, 151–160
simplifying expressions with, 146–147, 

153, 158
solving, 148–150, 159–160
sum identities, 135–137, 151–152

trig identities, techniques for solving
changing all functions to sines/cosines,

165–166, 176–178
finding common denominators, 169–170,

181–182
multiplying by conjugates, 167–168,

178–180
overview of, 161
practice problems, 127–129, 148–150,

162–172
problem answers, 133–134, 159–160,

173–183
solving, defined, 127, 148
squaring both sides, 168–169, 180–181
working on both sides, 164–165, 175–176
working on one side only, 161–163, 173–175
writing all functions in terms of one,

171–172, 183
trig relations, inverse, 185
trigonometry, defined, 1
Trigonometry For Dummies, 4

• U •
unFOIL factoring, 200
unit circles, defined, 30, 105
unit circles, finding point coordinates,

105–108, 115–116

• V •
variable, k, 191, 263
variables, defined, 2
vertex, 7
vertical angles, 9
vertical asymptotes. See also graphing

in cosecant/secant graphs, 255–256, 261
defined, 249, 255
practice problems, 250, 256
problem answers, 253, 261
in tangent/cotangent graphs, 249–250, 253

vertical reflection in graphs, 268–269, 274

• X •
x-, y-intercepts in sine/cosine graphs,

233–234, 243
x, y coordinates/axes, 21–22. See also graphs
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