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13231 mnemonic, 267
33333 mnemonic, 265-266

o/ o

absolute convergence, 253-254
absolute extrema, 98-101
acceleration, 131-134
algebra
review
problems, 9-11
solutions, 15-18
solving limit problems, 39-43
alternating series, 253-254
antiderivatives. See also integra-
tion
area function, 177-179
definition, 179
finding, 183-187
Fundamental Theorem of
Calculus,
179-182, 274
guess and check method,
183-184
negative area, 177-179, 275
problems, 178-187
solutions, 188-191
substitution method, 185-187
approximating
area under curves, 159-161,
168-170
linear approximation, 138-139,
271
arc length, 227-228
area, calculating. See integration
area function, 177-179
average velocity, 132-134

oo

calculator, solving limit prob-
lems, 44-45

Calculus For Dummies, 61

canceling method, 40-43

chain rule, 75-77

change, calculating speed of. See

Index

derivatives
chunking integration areas, 275
comparison tests, 247-250
concavity
curves, 102-105
second derivative test, 270
conditional convergence,
253-254
conjugate multiplication method,
40-43
constants, derivatives of, 69
continuity
13231 mnemonic, 267
33333 mnemonic, 265-266
definition, 31-32
problems, 33-36
solutions, 37-38
convergence/divergence, testing
for, 245-254
curves. See also derivatives; dif-
ference
quotient
approximating area under,
159-161, 168-170
definite integral, 166-167
exact areas, 166
graphs of
identifying as a function, 19
review, 20-21
vertical line test, 19
index of summation, 162
integrands, 166
irregular shapes, 159-161
long sums, shorthand for,
162-166
problems, 160-170
rectangles, 159-161
Reimann sums, 162-166
shape analysis
absolute extrema, 98-101
concavity, 102-105
first derivative test, 91-94, 269
highest/lowest points, 98-101
hills and valleys, 91-97
inflections points, 102-105
local extrema, 91-97
Mean Value Theorem, 105-107
problems, 92-107

rate, calculating average,
105-107
second derivative test, 95-97,
102
slope, calculating average,
105-107
smiles and frowns, 102-105
solutions, 108-121
sigma notation, 162-166
Simpson’s rule, 168-170
solutions, 171-176
Trapezoid rule, 168-170
cylindrical shell method, 222-226

o) e

definite integral, 166-167, 274
degree/radian conversions, 23
derivative-of-a-constant rule, 69
derivatives. See also curves;
functions; rates; slope
absolute extrema, 98-101
compositions of functions,
75-77
concavity of curves, 102-105
of constants, 69
definition, 59
of derivatives, 80-81
difference quotient
definition, 61, 269
problems, 62-63
solutions, 64-67
first derivative test
curves, shape analysis, 269
local extrema, 91-94, 270
rates, 269
sign changes, 270
slopes, 269
highest/lowest points in curves,
98-101
hills and valleys in curves,
91-97
inflections points in curves,
102-105
local extrema, 91-97
Mean Value Theorem, 105-107
problems, 59-61, 92-107
product of two functions, 72-74
quotient of two functions, 72-74
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rate, calculating average,
105-107
rules for
chain, 75-77. See also implicit
differentiation
derivative of a constant, 69
high order derivatives, 80-81
implicit differentiation, 78-79.
See also chain rule
power, 69
problems, 70-81
product, 72-74
quotient, 72-74, 270-271
solutions, 82—-89
second derivative test
concavity, 102, 270
inflection points, 102, 270
local extrema, 95-97
slope, calculating average,
105-107
smiles and frowns, curve shape,
102-105
solutions, 64-67, 108-121
symbol for, 7
unable to solve for y, 78-79
of variables raised to a power,
69
difference quotient
definition, 61, 269
problems, 62-63
solutions, 64-67
differentiation. See also antideriv-
atives
acceleration, 131-134
average velocity, 132-134
displacement, 131
distance, 131-134
linear approximation, 138-139
lines, 134-137
negative displacement, 131-134
negative velocity, 131-134
normals, 134-137
optimization, 124-126
position, 131-134
problems, 124-139
related rates, 127-130
rules for
chain, 75-77. See also implicit
differentiation
derivative of a constant, 69
high order derivatives, 80-81
implicit differentiation, 78-79.
See also chain rule
power, 69

problems, 70-81
product, 72-74
quotient, 72-74
solutions, 82—-89
solutions, 140-156
speed, 132-134
speed and distance traveled,
131-134
tangents, 134-137
velocity, 131-134
direct comparison test, 247-250
disk/washer method, 222-226
displacement, 131
distance, 131-134
divergence/convergence, testing
for, 245-254

oF o

estimation
area under curves, 159-161,
168-170
linear approximation, 138-139,
271
exact areas, 166
expressions with trigonometric
functions, 196-198

ofF e

factoring method, 40-43
first derivative test
curves, shape analysis, 269
local extrema, 91-94, 270
rates, 269
sign changes, 270
slopes, 269
FOILing method, 40-43
fractions
difference quotient, 7
partial, 201-204
review
problems, 7-8
solutions, 15-18
frowns and smiles, curve shapes,
102-105
functions. See also derivatives;
graphs
average value of, 219-220
compositions of, 75-77
continuity
definition, 31-32
problems, 33-36
solutions, 37-38

definition, 19
identifying, 19
length along, 227-228
limits
definition, 31-32
problems, 33-36
solutions, 37-38
product of two, 72-74
quotient of two, 72-74
review
problems, 20-21
solutions, 25-28
selecting, 193-196
vertical line test, 19
Fundamental Theorem of
Calculus,
179-182, 274

o(Goe

geometric series,
convergence/divergence
testing, 245-246
geometry review
problems, 12-14
solutions, 15-18
graphs. See also functions
continuity
definition, 31-32
problems, 33-36
solutions, 37-38
of curves
identifying as a function, 19
review, 20-21
vertical line test, 19
limits
definition, 31-32
problems, 33-36
solutions, 37-38
guess and check method,
183-184

o H o

highest/lowest points, curves,
98-101

high-order-derivatives rule, 80-81

hills and valleys, curves, 91-97

horizontal asymptote, 47

hypotenuse, length calculation,
12

o]e
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implicit differentiation rule,
78-79
improper integrals, 231-233
indefinite integrals, 179-182, 274
index of summation, 162
infinite limits of integration,
231-233
infinite series
13231 mnemonic, 267
33333 mnemonic, 265-266
absolute convergence, 253-254
alternating series, 253-254
comparison tests, 247-250
conditional convergence,
253-254
definition, 243
direct comparison test, 247-250
geometric series, 245-246
integral comparison test,
247-250
limit comparison test, 247-250
problems, 244-254
p-series, 245-246
ratio test, 251-254
root test, 251-254
sequences, 243
solutions, 255-261
telescoping series, 245-246
testing for divergence/conver-
gence, 245-254
inflection points
curves, 102-105
second derivative test, 270
integral comparison test, 247-250
integrals
arc length, 227-228
area calculation, 227-228
areas between curves, 220-221,
274
average value of functions,
219-220
cylindrical shell method,
222-226
definite, 166-167, 274
disk/washer method, 222-226
improper, 231-233
indefinite, 179-182, 274
infinite limit of, 231-233
irregular solids, 222-226
length along a function, 227-228
meat slicer method, 222-226
problems, 220-233

solutions, 234-242
surface of revolution, 227-228
volume calculation, 222-226
integrands, 166
integration
arc length, 227-228
areas. See also antiderivatives
approximating, 159-161,
168-170
below the x-axis, 275
chunking, 275
under a curve, 159-161,
168-170, 274-275
definite integral, 166-167
exact areas, 166
index of summation, 162
infinite limits of, 231-233
integrands, 166
irregular shapes, 159-161
length along a function,
227-228
long sums, shorthand for,
162-166
midpoint rule, 273
problems, 160-170, 220-233
rectangles, 159-161
Reimann sums, 162-166
sigma notation, 162-166
Simpson’s rule, 168-170,
273-274
solutions, 171-176, 234-242
surface of revolution, 227-228
Trapezoid rule, 168-170, 273
triangles, 12
between curves, 220-221, 274
cylindrical shell method,
222-226
disk/washer method, 222-226
functions, average value of,
219-220
irregular solids, 222-226
meat slicer method, 222-226
by parts. See also product rule
definition, 193
expressions with trigonomet-
ric functions, 196-198
LIATE mnemonic, 193
partial fractions, 201-204
problems, 194-204
Pythagorean Theorem,
198-201
selecting a function, 193-196

SohCahToa right triangle,
198-201
solutions, 205-216
trigonometric substitution,
198-201
problems, 220-233
solutions, 234-242
volumes, 222-226

o[ o

Kasube, Herbert, 193

o/ o

least-common-denominator
method, 40-43
L’'Hopital’s rule, 229-231
LIATE mnemonic, 193
limit comparison test, 247-250
limit problems
horizontal asymptote, 47
limits at infinity, 47-49
rational functions, 47
solutions, 50-56
solving with
algebra, 39-43
calculator, 44-45
canceling method, 40-43
conjugate multiplication
method, 40-43
factoring method, 40-43
FOILing method, 40-43
least common denominator
method, 40-43
L’'Hopital’s rule, 229-231
sandwich method, 46-47
simplification method, 40-43
squeeze method, 46-47
types of expressions, 48-49
limits
13231 mnemonic, 267
33333 mnemonic, 265-266
definition, 31-32
problems, 33-36
solutions, 37-38
linear approximation, 138-139,
271
lines, 134-137
local extrema, 91-97, 270
long sums, shorthand for,
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162-166
lowest/highest points, curves,
98-101

ol o

Mean Value Theorem, 106-107
meat slicer method, 222-226
midpoint rule, 273
mnemonics

13231, 267

33333, 265-266

continuity, 265-267

derivatives of trigonometry

functions, 271

infinite series, 265-267

limits, 265-267

PSST, 271

o\ o

negative area, 177-179, 275
negative displacement, 131-134
negative velocity, 131-134
normals, 134-137

o () o

13231 mnemonic, 267
optimization, 124-126

oo

parallelogram, area calculation,
13

partial fractions, 201-204

position, 131-134

power rule, 69

product rule, 72-74, 270. See also
integration, by parts

p-series, convergence/divergence
testing, 245-246

PSST mnemonic, 271

Pythagorean Theorem, 198-201

oQo

quotient rule, 72-74, 270-271

o R o

radian/degree conversions, 23
rates. See also derivatives
calculating average, 105-107
first derivative test, 269
related, 127-130
ratio test, 251-254
rational functions, 47
rectangles, area under a curve,
159-161, 274-275
Reimann sums, 162-166
related rates, 127-130
reverse differentiation. See anti-
derivatives
right triangles, 198-201
root test, 251-254
rules
for derivatives
chain, 75-77. See also implicit
differentiation
derivative of a constant, 69
high order derivatives, 80-81
implicit differentiation, 78-79.
See also chain rule
power, 69
problems, 70-81
product, 72-74
quotient, 72-74, 270-271
solutions, 82—-89
for differentiation
chain, 75-77. See also implicit
differentiation
derivative of a constant, 69
high order derivatives, 80-81
implicit differentiation, 78-79.
See also chain rule
power, 69
problems, 70-81
product, 72-74
quotient, 72-74
solutions, 82-89
L’Hopital’s, 229-231
Simpson’s, 168-170, 273-274
Trapezoid, 168-170, 273

oS e

sandwich method, 46-47

second derivative test
concavity, 102, 270
inflection points, 102, 270
local extrema, 95-97

sequences, definition, 243
sigma notation, 162-166
sign changes, first derivative test,
270
simplification method, 40-43
Simpson’s rule, 168-170, 273-274
slope. See also derivatives; differ-
ence quotient
calculating, 13-14
calculating average, 105-107
first derivative test, 269
smiles and frowns, curve shapes,
102-105
SohCahToa right triangle,
198-201
speed, 132-134
speed of change, calculating. See
derivatives
squeeze method, 46-47
substitution method, 185-187
surface of revolution, 227-228

oJ o

tangents, 134-137
telescoping series, conver-
gence/divergence testing,
245-246
33333 mnemonic, 265-266
Trapezoid rule, 168-170, 273
triangles
area, 12
geometry review, 12-14
hypotenuse, 12
Pythagorean Theorem, 198-201
right, 198-201
trigonometric functions, in
expressions, 196-198
trigonometric substitution,
198-201
trigonometry review
problems, 22-24
solutions, 25-28

o[ e

valleys and hills, curves, 91-97

velocity, 131-134

vertical tangents, 270

volume, calculating. See integra-
tion



