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Symbols and Numerics
a (alpha), angle measure designated by, 28
≈ (approximately equals sign), 43
b (beta), angle measure designated by, 28
first quadrant angle, 21
four-leaved rose polar graphs, 216–217
fourth quadrant angle, 23
one

reciprocals and function value of, 81
square root of negative (i), 217

{ (phi), angle measure designated by, 28
π (pi)

periodic functions and, 66–67
radian measurement and, 60

second quadrant angle, 22
i (theta), angle measure designated by, 28
third quadrant angle, 24
30-60-90 right triangle ratios (table), 36
three-leaved rose polar graphs, 215–216
zero

reciprocals and function value 
approaching, 81

zero vector, 183, 303

A
AAS (Angle-Angle-Side) triangles

defined, 301, 303
finding the area, 117
solving the triangle, 111

abscissa (x-value)
defined, 62, 301
domain and, 63
function definition and, 62, 241

absolute value
of angles, 22
of complex numbers, 219, 301

ACTS mnemonic for positive ratios, 40
acute reference angles, 41–42, 303
addition identities

for cosine, 143, 295
for sine, 143, 295
for tangent, 150, 295

addition of vectors
algebraic, 183
components, 169, 183
parallelogram of forces for, 172–173
resultant, 169, 173
tip-tail rule, 169, 303
triangle representing, 169

adjacent side
defined, 28
in reciprocal functions, 30
in trigonometric function definitions, 
28, 293

algebraic addition of vectors, 183
algebraic vectors, defined, 183, 301
alpha (a), angle measure designated by, 28
ambiguous case, 111–112
amplitude

of complex numbers, 219
cosine function amplitude shifts, 71
cotangent function and, 79
defined, 71, 301
sine function amplitude shifts, 71
tangent function and, 79

angle measure, 21
angle of depression, 96, 301
angle of elevation, 95, 301
Angle-Angle-Side (AAS) triangles

defined, 301, 303
finding the area, 117
solving the triangle, 111

angles
absolute value, 22
coterminal, 25–26, 301
defined, 21
of depression, 96, 301
double angle identities, 144, 150, 295
of elevation, 95, 301
half angle identities, 146, 150, 295
initial side, 21
negative, 302
quadrantal, 23, 40, 303
reference, 41–42, 303
standard position, 21, 303
terminal side, 21
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Angle-Side-Angle (ASA) triangles
defined, 301
finding the area, 117
solving the triangle, 111

angular velocity, 262, 301
approximately equals sign (≈), 43
arccos function on scientific calculators, 45
Archimedes Spiral, 211
arcsin function on scientific calculators, 45
arctan function on scientific calculators, 45
area, defined, 301
area of triangles

common formula for, 116
formulas for ASA or SAA triangles, 117
formulas for SAS triangles, 116
Heron’s formula for SSS triangles, 119, 
302

argument of complex number, 219
arrows, vectors represented by, 167
ASA (Angle-Side-Angle) triangles

defined, 301
finding the area, 117
solving the triangle, 111

asymptotes
cosecant function, 81
cotangent function, 79
defined, 77, 301
secant function, 81
solving for, 79
tangent function, 77

B
beta (b), angle measure designated by, 28
boldface for vectors, 167

C
calculators, scientific, 45
cardoid

defined, 301
polar graphs, 213–214

Cartesian coordinate plane. See also
quadrants
complex plane versus, 217–218
converting from polar to rectangular
coordinates, 206

converting from rectangular to polar
coordinates, 206

defined, 301
resolution of forces, 180
vectors in, 178–179

CAST mnemonic for positive ratios, 40
centered vector, 179
circle

arc subtended by 1 degree, 59
arc subtended by 1 radian, 59–60
polar graphs of, 211–212
radian measurement and, 60
unit circle and circular functions, 62–63
unit circle and periodic functions, 66–67
unit circle, defined, 303

circular functions
defined, 62, 301
domain versus range of, 63
periodic properties of, 66–67

circular motion, uniform
angular velocity, 262
central angle, 261
defined, 303
linear velocity, 262
negative velocities, 262
simple harmonic motion and, 261, 263

cofunction identities, 139, 294
cofunctions, defined, 34, 294. See also
specific cofunctions

collecting terms, 258
commutative property of multiplication, 185
complex numbers

absolute value, 219, 301
amplitude, 219
argument, 219
conjugates of, 223, 301
DeMoivre’s theorem, 225, 301
difference of two conjugates, 223
dividing, 224
equal, defined, 223
finding powers of, 225
modulus, 219
multiplying, 224
plotting on polar axis, 219–220
plotting on rectangular axes, 217–218
polar form, 219
sum of two conjugates, 223
trigonometric form, 219

306 CliffsStudySolver Trigonometry

15_579681 bindex.qxd  4/22/05  6:22 PM  Page 306



complex plane, 217–218, 301
component vector, 301
components of vector addition, 169, 183
conditional equations

collecting terms, 258
defined, 137, 257, 301
general solution, 257
primary solutions, 257
solving, 258

conjugates of complex numbers, 223, 301
converting. See also phase shift

from polar to rectangular coordinates, 
206

from rectangular to polar coordinates, 
206

sine curve to and from cosine curve, 76
coordinate systems. See polar coordinate
system; rectangular coordinate system

cosecant (csc)
asymptotes, 81
circular function, 62
cofunction, 34, 294
cofunction identities, 139
defined, 29–30, 293
finding with scientific calculators, 45
graphing sine on same axes, 80
identity for inverse cosecant, 253, 296
identity for negatives, 139, 294
inverse function, 253
period, 81
phase shift between secant and, 81
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
reciprocal identity, 137, 293
sine as reciprocal function, 29–30
for special triangles (table), 36
values in increments of one degree (table),
297–300

cosine (cos)
as basic circular function, 62
cofunction, 34, 294
cofunction identities, 139
defined, 28, 293
difference identity, 143, 295
double angle identities, 144, 295
finding with scientific calculators, 45
graphing amplitude shifts, 71

graphing one period, 69
graphing phase shifts, 76
graphing sine on same axes, 69
graphing various frequencies, 75
graphing vertical shifts, 70
half angle identity, 146, 295
identities for inverse cosine, 247, 296
identity for negatives, 139, 294
inverse function, 245–247
Law of Cosines, 105, 302
opposite angle identity, 295
as periodic function, 66–67
phase shift between sine and, 69, 75
product-sum identities, 152, 296
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
ratio identities, 138, 294
reciprocal identity, 137, 293
restricted function, 246–247
restricted inverse function, 246–247
secant as reciprocal function, 29–30
for special triangles (table), 36
sum identity, 143, 295
sum-product identities, 153, 296
trigonometric identities, 32–33
turning into a sine, 76
values for points in one period (table), 68
values in increments of one degree (table),
297–300

cotangent (cot)
asymptotes, 79
circular function, 62
cofunction, 34, 294
cofunction identities, 139
defined, 29–30, 293
graphing, 78–79
identities for inverse cotangent, 255, 296
identity for negatives, 139, 294
inverse function, 255
period, 79
phase shift, 79
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
ratio identity, 138, 294
reciprocal identity, 137, 293
for special triangles (table), 36
tangent as reciprocal function, 29–30
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cotangent (cot) (continued)
trigonometric identity, 32
values in increments of one degree (table),
297–300

coterminal angles
defined, 25, 301
equation for, 26

counterexamples, 137
csc (cosecant)

asymptotes, 81
circular function, 62
cofunction, 34, 294
cofunction identities, 139
defined, 29–30, 293
finding with scientific calculators, 45
graphing sine on same axes, 80
identity for inverse cosecant, 253, 296
identity for negatives, 139, 294
inverse function, 253
period, 81
phase shift between secant and, 81
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
reciprocal identity, 137, 293
sine as reciprocal function, 29–30
for special triangles (table), 36
values in increments of one degree (table),
297–300

customized full-length exam, 275–292

D
degrees. See also radians

arcs subtended by, 59
common values (table), 60
decimal parts of, 45
defined, 59, 302
traditional subdivisions (minutes and
seconds), 45

DeMoivre, Abraham (mathematician), 225
DeMoivre’s theorem, 225, 301
Descartes, Rene (mathematician), 301
difference identities

for cosine, 143, 295
for sine, 143, 295
for tangent, 150, 295

difference of two complex conjugates, 223

direction
of measure, negative angles and, 22, 23,
203

as property of vectors, 168
of rotation, negative velocity and, 262

dividing complex numbers, 224
domain

defined, 301
of functions, 63
range and, 63

dot product, 185, 302
double angle identities

for cosine, 144, 295
for sine, 144, 295
for tangent, 150, 295

E
electrical engineering notation for vectors,
180

equality of complex numbers, 223
equals sign, squiggly (≈), 43
equations, trigonometric. See also formulas,
trigonometric
collecting terms, 258
conditional, 137, 257–258, 301
solving, 258
trigonometric identities, 32

equivalent vectors, 168, 302
exams

full-length exam, 275–292
pretest, 1–20

F
first quadrant angle, 21
formulas, trigonometric. See also equations,
trigonometric
basic trigonometric functions, 28, 30, 293
cofunction identities, 139, 294
cofunctions, 34, 294
cosecant, 30, 293
cosine, 28, 293
cotangent, 30, 293
difference identities, 143, 150, 295
double angle identities, 144, 150, 295
half angle identities, 146, 150, 295
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Heron’s formula, 119, 302
identities for negatives, 139, 294
inverse cosecant, 253, 296
inverse cosine, 247, 296
inverse cotangent, 255, 296
inverse secant, 254, 296
inverse sine, 245, 296
inverse tangent, 251, 296
opposite angle identities, 295
product-sum identities, 152, 296
Pythagorean identities, 140, 294
ratio identities, 138, 294
reciprocal identities, 137, 293
secant, 30, 293
sine, 28, 293
sum identities, 143, 150, 295
sum-product identities, 153, 296
tangent, 28, 293
tangent identities, 150

four-leaved rose polar graphs, 216–217
fourth quadrant angle, 23
free vector, 179
frequency

cosine function with various frequencies, 75
defined, 74, 302
sine function with various frequencies, 74

full-length exam, 275–292
functions. See also inverse functions; specific
functions
basic functions, 293
circular functions, 62–63, 66–67, 301
cofunction identities, 139, 294
cofunctions, 34, 294
defined, 62, 241, 303
for isosceles right triangle, 35, 36
overview, 28–29
parabola, 241
periodic functions, 66–67, 70, 302
quadrants and, 38–40
reciprocal functions, 29–30, 34, 81, 137
SOHCAHTOA acronym for, 28, 303
table of values, 297–300
for 30-60-90 right triangle, 36
vertical line test for, 241, 242

fundamental identities. See also trigonometric
identities
cofunction identities, 139, 294
for negatives, 139, 294

Pythagorean identities, 140, 294, 302
ratio identities, 138, 294, 303
reciprocal identities, 137, 293, 303

G
general solution of conditional equations, 
257

general triangles
areas of, 116, 117, 119
defined, 302
solving ASA triangles, 111
solving SAA or AAS triangles, 111
solving SAS triangles, 109
solving SSA triangles (ambiguous case),
111–112

solving SSS triangles, 109
strategies for solving, 108

glossary, 301–303
graphs. See also graphs (cosine function);
graphs (sine function)
asymptotes in, 77
circular functions, 62
cosecant function, 80–81
cotangent function, 78–79
parabola, 241
periodic functions, 66
polar graphs, 211–217
principles of reciprocal functions, 81
secant function, 80–81
tangent function, 77–78
unit circle, 62, 66
wavelength, 303

graphs (cosine function)
amplitude shifts, 71
cosine and inverse cosine function,
247–248

frequencies, 75
one period, 69
phase shifts, 76
with secant on same axes, 80
with sine on same axes, 69
vertical shifts, 70

graphs (sine function)
amplitude shifts, 71
circular motion and sine curve, 261
with cosecant on same axes, 80
with cosine on same axes, 69
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graphs (sine function) (continued)
frequencies, 74
one period, 69
phase shifts, 75
sine and inverse sine function, 247–248
vertical and amplitude shifts, 72
vertical shifts, 70

Greek letters, angle measure designated 
by, 28

H
half angle identities

for cosine, 146, 295
for sine, 146, 295
for tangent, 150, 295

harmonic motion, simple
defined, 303
overview, 263
uniform circular motion and, 261, 263

Heron’s formula, 119, 302
horizontal line, polar graph of, 212
hypotenuse

defined, 28
of isosceles right triangle, 35
in reciprocal functions, 30
in trigonometric function definitions, 
28, 293

I
i (square root of negative one), 217. See also
complex numbers

identities
cofunction identities, 139
counterexamples, 137
defined, 32, 137, 303
difference identities, 143, 150, 295
double angle identities, 144, 150, 295
fundamental identities, 137–140
half angle identities, 146, 150, 295
for inverse cosecant, 253, 296
for inverse cosine, 247, 296
for inverse cotangent, 255, 296
for inverse secant, 254, 296
for inverse sine, 245, 296
for inverse tangent, 251, 296

for negatives, 139, 294
opposite angle identities, 295
product-sum identities, 152, 296
Pythagorean identities, 140, 294, 302
ratio identities, 138, 294, 303
reciprocal identities, 137, 293, 303
sum identities, 143, 150, 295
sum-product identities, 153, 296
tangent identities, 150

imaginary axis, 217, 218, 302
infinity. See also asymptotes

approached by reciprocals as function value
approaches zero, 81

approached in tangent graph, 77
initial side of an angle, 21
interpolation, 45–46, 302
inverse functions

circular functions, 62
of cosecant function, 253
of cosine function, 245–247
of cotangent function, 255
defined, 242
of reciprocal functions, 253–255
restricting, 242–244
of secant function, 254
of sine function, 244–245
symmetry of, 247–248
of tangent function, 249–251
vertical line test and, 242

inverse identities
for cosecant, 253, 296
for cosine, 247, 296
for cotangent, 255, 296
for secant, 254, 296
for sine, 245, 296
for tangent, 251, 296

isosceles right triangle
formula for hypotenuse, 35
trigonometric ratios (table), 36

L
Law of Cosines

defined, 105, 302
Law of Sines versus, 105
overview, 105
parallelogram of forces and, 173
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solving ASA triangles, 111
solving SAS triangles, 109
solving SSS triangles, 109

Law of Sines
defined, 100, 302
Law of Cosines versus, 105
overview, 100
solving ASA triangles, 111
solving SAA or AAS triangles, 111
solving SAS triangles, 109
solving SSS triangles, 109

lemniscate polar graphs, 214–215
line of sight

angle of depression and, 96
angle of elevation and, 95

linear velocity, 262, 302
lines

polar graphs of, 212–213
vertical line test for functions, 241, 242

M
magnitude

of scalars, 167
of vectors, 167, 180, 183
of zero vector, 183, 303

minutes, defined, 45
modulus of complex number, 219
motion

simple harmonic, 261, 263, 303
uniform circular, 261–262, 263, 303

multiplying
complex numbers, 224
dot product, 185, 302
vectors by scalars, 185

N
negatives

angles, defined, 302
angles, direction of measure and, 22, 23,
203

cosine value in quadrant II, 39, 105, 109,
146

domain values, 63
function values in certain quadrants, 39
identities of, 139, 294

reciprocal functions and, 81
reference angles and, 41
square root of negative one (i), 217
velocity, direction of rotation and, 262

O
oblique triangles

areas of, 116, 117, 119
defined, 302
solving ASA triangles, 111
solving SAA or AAS triangles, 111
solving SAS triangles, 109
solving SSA triangles (ambiguous case),
111–112

solving SSS triangles, 109
strategies for solving, 108

oblique vector, 180
obtuse triangles, Law of Sines and, 100
one

reciprocals and function value of, 81
square root of negative (i), 217

opposite angle identities, 295
opposite side

in reciprocal functions, 30
in trigonometric function definitions, 
28, 293

opposite vectors, 168
ordinate (y-value)

defined, 62, 302
function definition and, 62, 241
range and, 63

origin in polar coordinate system, 203, 302

P
parabola, 241
parallelogram of forces, 172–173, 302
period

of cosecant function, 81
of cotangent function, 79
defined, 66, 302
of secant function, 81
of tangent function, 77

periodic functions
amplitude, 70
defined, 66, 302
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periodic functions (continued)
overview, 66–67
period defined, 66, 302
real-world applications, 67
wavelength, 303

phase shift
converting sine curve to and from cosine
curve, 76

of cotangent function, 79
defined, 302
graphing cosine with two phase shifts, 76
graphing sine with two phase shifts, 75
between secant and cosecant, 81
between sine and cosine, 69, 75
of tangent function, 79

phi ({), angle measure designated by, 28
pi (π)

periodic functions and, 66–67
radian measurement and, 60

polar axis, 203, 302
polar coordinate system

converting from polar to rectangular
coordinates, 206

converting from rectangular to polar
coordinates, 206

defined, 203, 302
plotting complex numbers on, 219–220
polar axis, 203, 302
polar coordinates, 203, 302
polar graphs, 211–217
pole or origin, 203, 302
positive versus negative angles in, 
203–204

polar coordinates, 203, 302
polar form of complex numbers, 219
pole, 203, 302
position vector, 179
powers of complex numbers, finding, 225
pretest, 1–20
primary solutions of conditional equations,
257

product-sum identities, 152, 296
protractor, 59
Pythagorean identities, 140, 294, 302
Pythagorean theorem

defined, 302
Law of Cosines and, 105
solving the triangle using, 93

Q
quadrantal angles

defined, 23, 303
trigonometric ratios (table), 40

quadrants
defined, 21, 302
first quadrant angle, 21
fourth quadrant negative angle, 23
quadrantal angles, 23
reference angles, 41–42
second quadrant angle, 22
second quadrant negative angle, 22
standard position, 21
third quadrant angle, 24
trigonometric functions and, 38–40

quotient (ratio) identities, 138, 294, 303

R
radians. See also degrees

circular functions and, 62
circular motion and, 261–262
common values (table), 60
defined, 60, 303
pi and, 60

radius vector, 179
range, defined, 303
range of functions, 63
ratio identities, 138, 294, 303
rays, vectors versus, 167
real axis, 217, 218, 303
reciprocal functions. See also specific
functions
circular functions, 34
inverses of, 253–255
overview, 29–30
principles true of, 81
reciprocal identities and, 137

reciprocal identities, 137, 293, 303
rectangular coordinate system. See also
quadrants
complex plane versus, 217–218
converting from polar to rectangular
coordinates, 206

converting from rectangular to polar
coordinates, 206

312 CliffsStudySolver Trigonometry

15_579681 bindex.qxd  4/22/05  6:22 PM  Page 312



plotting complex numbers on rectangular
axes, 217–218

resolution of forces, 180
vectors in, 178–179

reference angles, 41–42, 303
resolution of vectors, 180, 303
restricting functions

cosine function, 246
inverse cosine function, 246–247
inverse functions, 242–244
inverse sine function, 245
inverse tangent function, 251
sine function, 244
tangent function, 249–250

resultant
for parallelogram of forces, 173
of vector addition, 169
of vector multiplication, 303

S
SAA (Side-Angle-Angle) triangles

defined, 301, 303
finding the area, 117
solving the triangle, 111

SAS (Side-Angle-Side) triangles
defined, 303
finding the area, 116
solving the triangle, 109

scalar multiplication
as commutative, 185
dot product, 185, 302
multiplication by a scalar versus, 185

scalars
defined, 167, 303
multiplying vectors by, 185
speed as, 167

scientific calculators, 45
secant (sec)

asymptotes, 81
circular function, 62
cofunction, 34, 294
cofunction identities, 139
cosine as reciprocal function, 29–30
defined, 29–30, 293
graphing cosine on same axes, 80
identity for inverse secant, 254, 296

identity for negatives, 139, 294
inverse function, 254
period, 81
phase shift between cosecant and, 81
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
reciprocal identity, 137, 293
for special triangles (table), 36
values in increments of one degree (table), 
297–300

second quadrant angle, 22
seconds, defined, 45
Side-Angle-Angle (SAA) triangles

defined, 301, 303
finding the area, 117
solving the triangle, 111

Side-Angle-Side (SAS) triangles
defined, 303
finding the area, 116
solving the triangle, 109

Side-Side-Angle (SSA) triangles
defined, 303
solving the triangle, 111–112

Side-Side-Side (SSS) triangles
defined, 303
finding the area (Heron’s formula), 119,
302

solving the triangle, 109
sign

cosine value negative in quadrant II, 
39, 105, 109, 146

of function values in certain quadrants, 39
identities of negatives, 139, 294
negative angles and direction of measure,
22, 23, 203

negative angles defined, 302
negative domain values, 63
negative velocity and direction of rotation,
262

reciprocal functions and, 81
reference angles and, 41
square root of negative one (i), 217

similar triangles, 28
simple harmonic motion

defined, 303
overview, 263
uniform circular motion and, 261, 263
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sine (sin)
as basic circular function, 62
circular motion and sine curve, 261
cofunction, 34, 294
cofunction identities, 139
cosecant reciprocal function, 29–30
defined, 28, 293
difference identity, 143, 295
double angle identity, 144, 295
finding with scientific calculators, 45
graphing amplitude shifts, 71
graphing cosine on same axes, 69
graphing one period, 69
graphing phase shifts, 75
graphing various frequencies, 74
graphing vertical and amplitude shifts, 72
graphing vertical shifts, 70
half angle identity, 146, 295
identities for inverse sine, 245, 296
identity for negatives, 139, 294
inverse function, 244–245
for isosceles right triangle, 36
Law of Sines, 100, 302
opposite angle identity, 295
as periodic function, 66–67
phase shift between cosine and, 69, 75
product-sum identities, 152, 296
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
ratio identities, 138, 294
reciprocal identity, 137, 293
restricted function, 244
restricted inverse function, 245
for special triangles (table), 36
sum identity, 143, 295
sum-product identities, 153, 296
trigonometric identities, 32–33
turning into a cosine, 76
values for points in one period (table), 68
values in increments of one degree (table), 
297–300

SOHCAHTOA acronym, 28, 303
solving triangles

ambiguous case, 111–112
Law of Cosines, 105, 109
Law of Sines, 100, 109
oblique triangles, 108–109, 111–112
right triangles, 93–94

three sides known (SSS), 109
two angles and side known (ASA), 111
two angles and side known (SAA or AAS),
111

two sides and angle known (SAS), 109
two sides and angle known (SSA), 
111–112

square root of negative one (i), 217. See also
complex numbers

squiggly equals sign (≈), 43
SSA (Side-Side-Angle) triangles

defined, 303
solving the triangle, 111–112

SSS (Side-Side-Side) triangles
defined, 303
finding the area (Heron’s formula), 
119, 302

solving the triangle, 109
standard position of a vector, 178–179
standard position of an angle

defined, 21, 303
first quadrant angle in, 21
second quadrant angle in, 22

standard vector, 179
subtending

defined, 59
degree definition and, 59
radian definition and, 60

subtraction identities
for cosine, 143, 295
for sine, 143, 295
for tangent, 150, 295

sum identities
for cosine, 143, 295
for sine, 143, 295
for tangent, 150, 295

sum of two complex conjugates, 223
sum-product identities, 153, 296
symmetry of inverse functions, 247–248

T
table of degree/radian values, 60
tables of trigonometric ratios

for 30°, 45°, and 60° angles, 36
calculators versus, 45
in increments of one degree, 297–300
interpolation with, 45–46
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for quadrantal angles, 40
sine and cosine for points in one period, 68
using, 44–45

tangent (tan)
asymptotes, 77
circular function, 62
cofunction, 34, 294
cofunction identities, 139
cotangent as reciprocal function, 29–30
defined, 28, 293
difference identity, 150, 295
double angle identity, 150, 295
finding with scientific calculators, 45
graphing, infinity approached in, 77
graphing several cycles, 78
half angle identity, 150, 295
identities for inverse tangent, 251, 296
identity for negatives, 139, 294
inverse function, 249–251
opposite angle identity, 295
period, 77
phase shift, 79
Pythagorean identities, 140, 294
for quadrantal angles (table), 40
ratio identity, 138, 294
reciprocal identity, 137, 293
restricted function, 249–250
restricted inverse function, 251
for special triangles (table), 36
sum identity, 150, 295
trigonometric identity, 32
values in increments of one degree (table),
297–300

terminal side of an angle, 21
terms, collecting, 258
tests

full-length exam, 275–292
pretest, 1–20

theta (i), angle measure designated by, 28
third quadrant angle, 24
30-60-90 right triangle ratios (table), 36
three-leaved rose polar graphs, 215–216
tip-tail rule, 169, 303
triangle representing vector addition, 169
triangles, finding the area

common formula for, 116
formulas for ASA or SAA triangles, 117

formulas for SAS triangles, 116
Heron’s formula for SSS triangles, 119, 302

triangles, solving
ambiguous case, 111–112
Law of Cosines, 105, 109
Law of Sines, 100, 109
oblique triangles, 108–109, 111–112
right triangles, 93–94
three sides known (SSS), 109
two angles and side known (ASA), 111
two angles and side known (SAA or AAS),
111

two sides and angle known (SAS), 109
two sides and angle known (SSA), 111–112

trig tables
for 30°, 45°, and 60° angles, 36
calculators versus, 45
degree/radian values, 60
in increments of one degree, 297–300
interpolation with, 45–46
for quadrantal angles, 40
sine and cosine for points in one period, 68
using, 44–45

trigonometric addition identities
for cosine, 143, 295
for sine, 143, 295
for tangent, 150, 295

trigonometric equations. See also
trigonometric formulas
collecting terms, 258
conditional, 137, 257–258, 301
solving, 258
trigonometric identities, 32

trigonometric form of complex numbers, 219
trigonometric formulas. See also
trigonometric equations
basic trigonometric functions, 28, 30, 293
cofunction identities, 139, 294
cofunctions, 34, 294
cosecant, 30, 293
cosine, 28, 293
cotangent, 30, 293
difference identities, 143, 150, 295
double angle identities, 144, 150, 295
half angle identities, 146, 150, 295
Heron’s formula, 119, 302
identities for negatives, 139, 294
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trigonometric formulas (continued)
inverse cosecant, 253, 296
inverse cosine, 247, 296
inverse cotangent, 255, 296
inverse secant, 254, 296
inverse sine, 245, 296
inverse tangent, 251, 296
opposite angle identities, 295
product-sum identities, 152, 296
Pythagorean identities, 140, 294
ratio identities, 138, 294
reciprocal identities, 137, 293
secant, 30, 293
sine, 28, 293
sum identities, 143, 150, 295
sum-product identities, 153, 296
tangent, 28, 293
tangent identities, 150

trigonometric functions. See also inverse
functions; specific functions
basic functions, 293
circular functions, 62–63, 301
cofunction identities, 139
cofunctions, 34, 294
defined, 62, 303
function, defined, 241
for isosceles right triangle, 35, 36
overview, 28–29
periodic functions, 66–67
quadrants and, 38–40
reciprocal functions, 29–30, 34, 81, 137
SOHCAHTOA acronym for, 28, 303
table of values, 297–300
for 30-60-90 right triangle, 36
vertical line test for, 241, 242

trigonometric identities
cofunction identities, 139
counterexamples, 137
defined, 32, 137, 303
difference identities, 143, 150, 295
double angle identities, 144, 150, 295
fundamental identities, 137–140
half angle identities, 146, 150, 295
for inverse cosecant, 253, 296
for inverse cosine, 247, 296
for inverse cotangent, 255, 296
for inverse secant, 254, 296
for inverse sine, 245, 296

for inverse tangent, 251, 296
for negatives, 139, 294
opposite angle identities, 295
product-sum identities, 152, 296
Pythagorean identities, 140, 294, 302
ratio identities, 138, 294, 303
reciprocal identities, 137, 293, 303
sum identities, 143, 150, 295
sum-product identities, 153, 296
tangent identities, 150

trigonometric tables
for 30°, 45°, and 60° angles, 36
calculators versus, 45
degree/radian values, 60
in increments of one degree, 297–300
interpolation with, 45–46
for quadrantal angles, 40
sine and cosine for points in one period, 68
using, 44–45

trigonometry, defined, 21

U
uniform circular motion

angular velocity, 262
central angle, 261
defined, 303
linear velocity, 262
negative velocities, 262
simple harmonic motion and, 261, 263

unit circle
circular functions and, 62–63
circumference of, 66
defined, 62, 303
periodic functions and, 66–67
radius of, 62

V
vector resolution, 180, 303
vectors

addition triangle, 169
algebraic addition of, 183
algebraic, defined, 183, 301
arrows representing, 167
boldface for, 167
component vector, defined, 301

316 CliffsStudySolver Trigonometry

15_579681 bindex.qxd  4/22/05  6:22 PM  Page 316



components, 169, 183
defined, 167, 303
direction as property of, 168
dot product, 185, 302
electrical engineering notation for, 180
equivalent vectors, 168, 302
free vector, 179
magnitude, 167, 180, 183
multiplying by a scalar, 185
oblique vector, 180
opposite vector, 168
parallelogram of forces, 172–173, 302
rays versus, 167
in rectangular coordinate system, 178–179
resolution, 180, 303
resultant, 169, 303
scalar multiplication, 185
standard position, 178–179
standard vector (position, radius, or
centered vector), 179

tip-tail rule, 169, 303
velocity as, 167
zero vector, 183, 303

velocity
angular, 262, 301
circular motion and, 262
linear, 262, 302
negative, direction of rotation and, 262
as a vector, 167

vertical line
polar graph of, 213
test for functions, 241, 242

vertical shifts
amplitude shifts and, for sine function, 72
of cosine function, 70
cotangent and, 79
of sine function, 70

W
wavelength, 303

X
x-value (abscissa)

defined, 62, 301
domain and, 63
function definition and, 62, 241

Y
y-value (ordinate)

defined, 62, 302
function definition and, 62, 241
range and, 63

Z
zero

reciprocals and function value 
approaching, 81

zero vector, 183, 303
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