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osculating, 334
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Comparison test, 392
Complement, 484
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Differential, 186

total, 443
Differential equation, 549

linear, of the first order, 550
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Direction cosines, 457
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Directional derivative, 483
Directrix of a parabola, 43
Discontinuity, 69

jump, 70

removable, 69
Disk:

deleted, 433

open, 433
Disk formula, 259
Displacement, 78
Distance formula, 11

for polar coordinates, 375
Divergence (div):

of a sequence, 377

of a series, 385

of a vector function, 495
Divergence theorem, 387
Domain of a function, 51
Dot product of vectors, 345
Double integral, 505, 521

E
e, 228
e 2]
Eccentricity

of an ellipse, 44

of a hyperbola, 45
Ellipses, 40

center, eccentricity, foci, major

axis,

minor axis of, 44
Ellipsoid, 472
Elliptic:

cone, 473

paraboloid, 472
Equations, graphs of, 39
Equilateral hyperbola, 48
Even functions, 130
Evolute, 335
Exponential functions, 227, 229
Exponential growth and decay,

243

Extended law of the mean, 107
Extreme Value Theorem, 72
Extremum, relative, 105

F
First derivative, 86
First derivative test, 114
First octant, 455
Foci:
of an ellipse, 44
of a hyperbola, 45
Focus of a parabola, 43
Free fall, 174
Frequency, 151
Function, 51
composite, 84
continuous, 433
decreasing, 107
differentiable, 78, 444
domain of a, 51
even, 130
exponential, 227, 229
homogeneous, 549
hyperbolic, 233
implicit, 95
increasing, 107
integrable, 205
inverse, 85
inverse trigonometric,
163
logarithmic, 219
odd, 130
one-to-one, 85
range of a, 51
of several variables, 433
trigonometric, 149
Fundamental Theorem of Calculus,
212
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G

Gamma function, 320

General exponential function, 229
General logarithmic functions, 230
Generalized Rolle’s theorem, 106
Geometric series, 385

Gradient, 484, 495

Graphs of equations, 21, 39
Grapbhs of functions, 130

Gravity, 174

Growth constant, 243

H
Half-life, 244
Half-open interval, 3
Harmonic series, 387
Higher order:

derivatives, 95

partial derivatives, 433
Higher order law of the mean, 107
Homogeneous:

bodies, 543

equation, 549

function, 549
Horizontal asymptote, 128
Hyperbola, 40, 45

asymptotes of, 41

center, conjugate axes,

eccentricity,

equilateral, 45, 48

foci, transverse axes, vertices
Hyperbolic functions, 233
Hyperbolic paraboloid, 473
Hyperboloid:

of one sheet, 473

of two sheets, 474

I
Implicit differentiation, 95, 446
Implicit functions, 95
Improper integrals, 313
Increasing:

function, 107

sequence, 379
Indefinite integral, 193
Independent variable, 51
Indeterminate types, 236
Inequalities, 3
Infinite intervals, 3
Infinite limit, 60

of integration, 313
Infinite sequence, 377

limit of, 377
Infinite series, 385
Inflection point, 128
Initial position, 174
Initial velocity, 174
Instantaneous rate of change, 77
Instantaneous velocity, 173
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Integrable, 205
Integral:
definite, 205
double, 505
improper, 313
indefinite, 193
iterated, 506
line, 496
Riemann, 205
test for convergence, 391
triple, 532
Integrand, 193
Integrating factor, 549
Integration:
by miscellaneous substitutions,
307
by partial fractions, 297
by parts, 275
plane area by double, 513
of power series, 411
by substitution, 194
by trigonometric substitution,
285
Intercepts, 22
Intermediate Value Theorem,
72
Interval of convergence, 409
Intervals, 2
Inverse cosecant, 166
Inverse cosine, 164
Inverse cotangent, 165
Inverse function, 85
Inverse secant, 166
Inverse sine, 163
Inverse tangent, 164
Inverse trigonometric functions,
163
Irreducible polynomial, 297
Iterated integral, 506

J

Jump discontinuity, 70

1L,
Latus rectum of a parabola, 43
Law of cosines, 143
Law of sines, 143
Law of the mean, 106
Extended, 107
Higher-Order, 107
Lemniscate, 364
Length of arc, 139
L’Hopital’s Rule, 235
Limagon, 364
Limit:
of a function, 59, 433
infinite, 60
right and left, 60
of a sequence, 377

Line, 19 ‘
equation of a, 21
in space, 460
slope of a, 19

Line integral, 497

Linear coordinate system, 1

Linear differential equation of the

first order, 550

Logarithm, natural, 219

Logarithmic differentiation, 223

Logarithmic functions, 230

Lower limit of an integral, 205

M
Maclaurin series, 423
Major axis of an ellipse, 44
Mass, 543
Maximum and minimum:
absolute, 115
relative, 105
Mean-Value theorem for derivatives,
106
Mean-Value theorem for integrals,
211
Midpoint formulas, 12
Midpoint rule for integrals, 217
Minor axis of an ellipse, 44
Moment of inertia:
of planar mass, 543
of planar region, 514
of a volume, 533
Monotonic sequence, 379 100, 3€
Motion: Pole, 363
circular, 175 on vect
curvilinear, 355
rectilinear, 173
Motion under the influence of
gravity, 174

N

Natural logarithm, 219

Newton's law of cooling, 245

Newton's method, 187 RS

Nondecreasing (nonincreasing)
sequence, 379 s

356 Ak
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Radius vector, 346

Range of a function, 51

Rate of change, 77

Ratio of a geometric series, 385

Ratio test, 402

Rational function, 71, 297

Rectangular coordinate system, 9

Rectifying plane, 492

Rectilinear motion, 173

Reduction formulas, 279-280

Related rates, 179

Relative extrema (maximum and

minimum), 105, 113, 114, 484

Remainder term, 424

Removable discontinuity, 73

Riemann integral, 205

Riemann sum, 205

Right-handed system, 455

Rolle’s theorem, 105
generalized, 106

Root test, 402

Rose with three petals. 364

S
Scalar product of vectors, 345
Scalars, 343
Secant function, 152
Second derivative, 86
Second derivative test, 113
Semimajor (semiminor) axis of an
ellipse, 44
Separable differential equation, 549
Sequences:
bounded, 378
convergent and divergent, 377
limit of, 377
decreasing, increasing,
nondecreasing,
nonincreasing, monotonic, 379
Series, infinite, 385
absolutely convergent. 402
alternating, 401
binomial, 426
conditionally convergent, 402
convergent and divergent, 385
geometric, 385
harmonic. 387
Maclaurin, 423
partial sums of, 385
positive, 391
with positive terms, 391
power, 409
p-series, 393
remainder after n terms of a, 424
Taylor, 423
sum of, 385
terms of, 385
Sigma notation, 203

Simpson’s rule, 217
Sine, 140
Slicing formula, 263
Slope of a line, 19
Slopes:

of parallel lines, 22

of perpendicular lines, 23
Slope-intercept equation of a line,

22

Solid of revolution, 259
Space curve, 475, 492
Space vectors, 455
Speed, 355
Sphere, 471
Spherical coordinates, 531
Squeeze theorem, 378
Standard equation of a circle, 31
Standing still, 174
Substitution method, 194
Sum of a series, 385
Sum rule for derivatives, 83
Surface of revolution, 321, 476
Surfaces, 493

cylindrical, 471
Symmetry, 128, 130

axis of, 39, 128

T

Tabular method for absolute
extrema, 115

Tangent function, 152

Tangent line to a plane curve, 99

Tangent line to a space curve, 475

Tangent plane to a surface, 475

Tangential component of
acceleration, 356

Taylor series, 423

Taylor’s formula with remainder,
424

Terms of a series, 385

Third derivative, 86

Total differential, 443

Transverse axis of a hyperbola,
45

Trapezoidal rule, 215

Triangle inequality, 2

Trigonometric functions, 140, 150,

152
Trigonometric integrands, 283
Trigonometric substitutions, 285
Trigonometry review, 139
Triple integral, 532
Triple scalar product, 459
Triple vector product, 460

U
Uniform convergence, 411
Unit normal to a surface, 494

INDEX

Unit tangent vector, 347
Upper limit of an integral,
205

\Y
Vector:
equation of a line, 460
equation of a plane, 461
position, 346, 455
product, 457
projections, 346
radius, 346
unit, 344
unit tangent, 347
velocity, 355
zero, 343
Vector functions, 346
curl of, 496
differentiation of, 346,
491
divergence of, 495
integration of, 496
Vectors, 343
acceleration, 355
addition of, 343
components of, 344
cross product of, 457
difference of, 344
direction cosines of, 457
dot product of, 345
magnitude of, 343
plane, 343
scalar product of, 345
scalar projection of, 344
space, 455
sum of, 343
triple scalar product of, 459
triple vector product of,
460
vector product of, 457
vector projection of, 346
Velocity:
angular, 175
average, 173
in curvilinear motion,
355
initial, 174
in rectilinear motion, 173
instantaneous, 173
vector, 355
Vertex of a parabola, 43
Vertical asymptote, 128
Vertices:
of an ellipse, 44
of a hyperbola, 45
Volume:
with area of cross section given,
263
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Volume (Cont.):
given by an iterated integral, 506
of solids of revolution, 259
under a surface, 521

w
‘Washer formula, 261
‘Work done by a force, 351

y axis, 9
positive, 9



