


Chapter 19
Ten Things to Forget
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In This Chapter
» A bunch of common mistakes
»- Some notions you need to dismiss from your brain
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l his is without question the easiest chapter in the book. There's nothing
to study, nothing to comprehend, nothing to learn. Just kick back, crank
up the music, and forget this stull.

(a+b)'=a’+6°— Wrong!

Don’t confuse this with (ab)’ = a® b*, which is right. (a + b)* equals, of course,
a’+2ab+ b,

Ja’+b’=a+b — Wrong!

Don't confuse this with /a®b? = ab, which is right. /a®+ b? can't be simplified.

Slope= 5 e L — Wranq’

This is upsu:lc down Slope equals 5 =5
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%z% — Wrong!

You can't cancel the 3a because it's not a factor of the numerator and the

denominator. Don't confuse this with % = % in which you can cancel the 3a.

:{iﬂ3=37r2 — Wrong!

Pi (77) is a number, not a variable, so #"is also just a number, and the deriva-
tive of any number is zero. Thus, —&‘i, =0,

If k Is a Constant, j kx=Fk'x+ky —

Wrong!

You don’t use the product rule lmre. Constants work like numbers, not vari-
ables, so _g fx works just like 5= = L 3% which equals 3. Thus, % kx=k,

u\_v'u—vu
The Quotient Rule Is T

Wrong!

See the second from the last point in Chapter 18, “Ten Things to Remember.”

X zd,r:%x > — Wrong!

Do you C why this is wrong?
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j - (sinx)dx=cosx+C — Wrong!

The derivative of cosine is negative sine, so the derivative of negative cosine
is sine, and thus }‘ (sinx)dx=-cosx+C.

Green’s Theorem

f_{(de-q- Ndy) = {‘j(% - %)da

This one’s right, but forget trying to remember it.



Chapter 20

Ten Things You Can't
Get Away Wit
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In This Chapter
= What to do if despite reading this totally awesome book,

you still don't understand calculus
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Tlc original title for this chapter was “Ten Things You Can Get Away With
If Your Calculus Teacher Was Born Yesterday," but the publisher's legal
department was afraid someone would actually try some of these stunts, get
caught, and then file a lawsuit. So they changed the title to the boring one
you have now. The lawyers want me to tell you this: “The aforementioned ten
things you can't get away with are described below as if you could actually
get away with them. This is an example of sarcasm (definition — sarcasm:
ironic or cutting humor). These ten stunts are listed for humorous purposes
only, not as a prescription for actual behavior. We at Wiley Publishing do not
endorse said stratagems.” Sorry. They forced me to write this.

Give Two Answers on Exam Questions

If you can’t make up your mind about which of two answers is correct, put
them both down with both of them sort of circled and both sort of crossed
out. If one of your two answers is correct, your teacher will give you the
benelfit of the doubt.

Write Illegibly on Exams

Get an answer on your calculator and then scribble your "work™ so sloppily
that your teacher can’t read it. Because you got the correct answer, he'll
assume that you knew what you were doing and give you full credit.
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Don’t Show Your Work on Exams

Get an answer on your calculator and write the following next to the problem,
“Lasy problem — did work in my head.” Your teacher will take your word for it.

Don’t Do All of the Exam Problems

Who says you have to do all the exam problems? If an exam is, say, four pages
long and stapled together, find the page with the worst looking problems on
it, carefully remove the staple, put the bad page in your pocket, and carefully
replace the staple. Your teacher will assume that the page was omilted at the
copy center. When you later complete the “missing” part of the test and do
every problem perfectly, your teacher will suspect nothing.

Blame Your Study Partner
for Your Low Exam Grade

Tell your teacher that the person you studied with explained everything
wrong, so it’s not your fault. Your teacher will let you retake the exam.

Tell Your Teacher That You Need an “A”
in Ifa(cu!us to Impress Vour Significant
Other

Your teacher, being a romantic at heart — and remembering his days as an
undergracduate when he aced calculus and then became a babe magnet —
will give you the "A”.
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Complain That Early-Morning Exams
Are Unfair Because You're Not a
“Morning Person”

Explain that your inborn biological clock is out of sync with your school’s
old-school, early-to-bed-early-to-rise Protestant ethic. Your teacher will let
you take all your exams in the afternoon and will trust you to not talk with
your friends who take the morning exams.

Protest the Whole Idea of Grades

Make a political stink about teachers who have the nerve to presume that
they have the right to give you a grade. Who are they to be evaluating you?
Claim to be a conscientious objector when it comes to grades. Argue that
giving grades reflects an unfair talent and intelligence bias — that the whole
system is classist and IQist. Your teacher will be impressed with the sincerity
and depth of your philosophical convictions and will let you take all exams
pass/fail.

Pull the Fire Alarm During an Exam

This one’s a bit juvenile — in contrast, of course, to the preceding tips.

Use This Book as an Excuse

If you get caught trying any of the previous stunts, tell your teacher that you
thought it was okay because you read it in a book. Your teacher will let you

off the hook,
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absolute convergence, alternating
series, 333
absolute extrema
closed intervals and, 163-166
entire domain and, 166=167
absolute maximum
derivatives, 155
endpoint extremum, 165
absolute minimums, derivatives, 156
absolute value
algebraic expressions, 36
functions, 58
acceleration
differentiation and, 187-189
position and, 182
seconds squared, 188
Achilles and the Tortoise (convergent series
and), 20
addition. See also integration
fractions, 33-34
powers, 37
quacratic formula, 44
adjacent side (right triangles), defined, 65
algebra
absolute values, 36
expressions, fractions, 35
fractions, 31-36
limits at infinity, 109-110
limits, solving with, 99-102
powers, 36-37
roots, 37-39
alternating series
absolute convergence, 333-334
alternating harmonic series, 333
conditional convergence, 333-334
introduction, 332
tests, 334-336
angles
measuring with radians, 69-70
trigonometric values for, 342
values, finding for
right triangles, 66-67
unit circles, 68-70

ANSWErs on exams

multiple, 349

showing your work, 350

skipping, 350
antiderivatives

definition, 236

formulas, 252

Fundamental Theorem of Calculus, 241

guess and check method, 253-255

reverse rules, 251-253

substitution method, 255-258

X-intercept and, 241
antidifferentiation, introduction, 235-236
approximating area

introduction, 216-217

left rectangle rule, 218-219

left sums and, 217-218

Midpoint Rule, 223-224

midpoint sums, 222-224

right rectangle rule and, 220-221

right sums and, 220-222

Simpson's rule, 233-234

Trapezoid rule, 231-233
arcs, length, 300-301
area

curves

area between, 290-292
area under, 214-216

definite integrals and, 228-230

integration, calculating with, 17-18

negative, 215

rate and, 240

substitution problems, 258-259
area functions

Fundamental Theorem and, 246-249

introduction, 237-240
arguments

antiderivative guess and check

method, 255

composite functions and, 142
association, functions, 49
asymptotes

defined, 74

horizontal, limits at infinity and, 107

infinite limits and, 84-85

vertical, improper integrals and, 309-310
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average rate, compared to
instantaneous, 130
average value, functions, 288

o5 o

bouncing ball infinite series, 337

business and economics differentiation
problems, marginals in economics,
204-208

o e

calculators
calculating limits, 97-99
limits at infinity, 108
caleulus
defined, 10-12
difficulty of, 10
math, compared to, 12-14
usefulness of, 19
canceling in fractions
expressions and, 35
multiplication rule, 35-36
overview, 34
cause and effect, functions, 49
chain rule, differentiation, 141-146
circles
circumference formula, 70
unit circles, 68-69
circumference, formula, 70
closed intervals, absolute extrema and,
163-166
coefficients
differentiation and, 135-136
trigonometric substitution and, 283-284
comparison tests, convergence/divergence,
325-330

completing the square, quadratic equations,

44-45
composite functions
differentiation, 142
overview, 50-52
concavity
derivatives, 154-155, 156
down interval, graphs, 173
locating, 168-170
Second Derivative Test, 160-161
conditional convergence, alternating
series, 333

conjugate multiplication, limits, calculating,
100-101
conjugates, expressions, 100
constant functions, defined, 57
constant multiple rule, differentiation,
135-136
constant rule, differentiation, 134
constants, Things to Forget, 346
continuity
delined, 93
formal definition, 91-92
hole exception, 90-91
mnemonic, 92-93
overview, 89-90
continuous functions
limits, calculating, 96
overview, 89-9()
convergences
absolute, alternating series, 333-334
comparison tests, 325-330
conditional, alternating series, 333-334
geometric series test, 322-323
nth Term Test, 321-322
p-series test, 323-324
sequences, 317
series, 319-321
telescoping series test, 324-325
convergent series, overview, 20-22
coordinate system, x-y coordinate
system, 52
cosecant
delined, 66
inverse [unctions, 76
quotient rule, differentiation, 141
trigonometric integrals and, 273-274
cosine
defined, 66
graphing, 74-75
limits and, 104
trigonometric integrals and, 269-271
unit circle angle measurement and, 71
cotangent
defined, 66
quotient rule, differentiation, 141
trigonometric integrals and, 273-274
critical numbers, local extrema, 157-158
critical points, derivatives, 156
cubes, sum and difference of, 41
curves
area between, 290-292
area under, 214-216



asymptotes, 74
derivatives, 122-124
functions, 53
normal lines and, 198
representative rectangles, area between
curves and, 290-292
slope, calculating, 16-17
vertical line test, 52-53
cusps, derivatives, 155

o) e

deceleration, differentiation and, 187-189
decreasing derivatives, 1565, 156
graphs, 172
definite integrals
area, exact, 228-230
estimates, 230
Fundamental Theorem shortcut, 244
Riemann sums and, 230
rules for, 246
definitions, introduction, 237
degrees, radians, converting to, 70
demand functions, marginals and, 205
denominators
defined, 32
irreducible quadratic factors in, 281-283
limits, conjugate multiplication, 100
linear factors, partial functions and,
280-281
repeated linear factors in, 283
repeated quadratic factors in, 283
rools, 39
dependent variables, lunctions, 49-50
derivatives
absence ol, conditions for, 131
absolute maximum, 155
absolute minimums, 156
concavity, 154-155, 156
critical points, 156
curves, 122-124
cusps, 155 ;
decreasing, 155, 156
defined, 17, 114
extreme, 156
first, 151
First Derivative Test, 158-160
graphs, 170-173
higher order, 150-151
increasing, 155, 156

inflection point, 154-155
limits, functions with holes, 91
local maximums, 154
local minimums, 155
Mean Value Theorem, 175, 289
mnemonic, 92-93
positive, 160-161
rate, 214, 239
relative maximums, 154
relative minimums, 155
second, 151
positive, 160-161
Second Derivative Test, 160-163
slope, 118
third, 151
Descartes, René, x-y coordinate system, 52
difference of cubes, [actoring, 41
difference of squares, factoring, 41
difference quolient
differentiation rules and, 135
formula for, 127
overview, 124-125
secant lines, 125
difference rule, differentiation, 137
differentiation. See afso antidifferentiation
acceleration, 187-189
business and economics problems, 204-208
coeflicients and, 135-136
compaosite functions, 142
deceleration, 187-189
defined, 15, 113-114
difference quotient, 124-130
example problem, 119-120
exponential functions, 138-139
Fundamental Theorem and, 249-251
implicit, 146-148
inverse functions, 149-150
linear approximations, 201-203
logarithmic, 148
logarithmic functions and, 139
maximum height, 184-185
maximums and, 177
minimum height, 184-185
minimums and, 177
normal line problem, 198-200
optimization problems, 177-181
position, 181-184
radical functions, 135
rate and, 211

Index 3 5 5
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differentiation (continued)
related rates, 189-196 b E b
slope and, 211
speed and distance traveled, 186-187
speed versus velocity, 184
tangent line problem, 196-198
trigonometric functions, 137-138
usefulness of, 114
velocity versus speed, 184
differentiation rules
chain rule, 141-146
constant multiple rule, 135-136
constant rule, 134
difference quotient, 135
difference rule, 137
introduction, 133
power rule, 134-135
product rule, 139-140
quotient rule, 140-141
sum rule, 136-137
Direct Comparison Rule, convergence/
divergence Lest, 325
direct comparison test, convergence/
divergence, 325-326
discontinuity, types of, 93
displacement, velocity and, 185-186

end behavior, absolute extrema and, 167
endpoint extremnum, absolute maximum and,
165

equations. See afso formulas

function notation, 50

second degree polynomial, 42

slope of tangent line, 127
estimates, definite integrals and, 230
exponential functions

differentiating, 138-139

averview, 59
exponents, See also powers

superscripts, compared, 61

Things to Remember, 342
expressions

conjugates, 100

fractions, 35

integration symbol and, 213
extrema

absolute

closed intervals and, 163-166
entire domain and, 166=167
derivatives, 156
endpoint extremum, 165

distance traveled, speed and, 186-187 : =
e local, 157-163
distributing powers, 37 meximum value calculation‘and. 179
e Jen e g um value calculation and,
comparison tests, 325-330
geomelric series test, 322-323 ® F ®

nth Term Test, 321-322

p-series test, 323-324 factorials, ratio test, series, 330
sequences, 317 factoring
series, 319-321 difference of squares, 41
telescoping series test, 324-325 GCF, 40
divergent series, defined, 20 limit calculations, 99-100
division overview, 40
denominators, 32 quadratic equations, 42-43
fractions, 32-33 sum and difference of cubes, 41
reciprocals, 32 trinomial, 4142
dL, integration and, 213 First Derivative test, 158-160
domain first derivatives, introduction, 151
continuous functions, &9 forms, L'Hopital’s Rule, 306-308
functions, 19 formulas, See afso equations
drawing antiderivatives, 252
30°-60°-90° triangles, 67 circumference, 70
right triangles in unit circles, 72 degrees to radians and back, 70

difference quotient, 127



limits, 95-96

mathematics of limits and, 26

slope, 116

speed, 86

fractions

addition, 33-34

canceling in, 34-36

denominators, 32

division, 32-33

limits, calculating, 101

multiplication, 32

numerators, adding, 34

overview, 32

power rule and, 135

gquadratic formula, 44

reciprocals, 32

roots, 39

subtraction, 34

undefined, limits and, 91

variables, addition and, 33

functions

absolute value, 58

area function, 237-240

association, 49

average speed graph, 88

average value, 288

cause and effect, 49

characteristics, 4849

composite, 50-52
differentiation, 142

constant function, 57

constant multiple rule, differentiation, 136

continuous, 89-90

critical points, derivatives, 156

curves, 53

demand, marginals and, 205

dependent variables, 49-50

domain, 49

exponential, 59
differentiating, 138-13%

graphs, 53

horizontal transformations, 62-63

identity function, 57

independent variables, 49=50

infinite limits, 85-86

input variables, 49

Inverse, 60-061, 75-76
differentiation and, 149-150

index 357

limits, 80-82
lines, 54-55

graphing, 56-57

point-slope, 57-58

slope, 55-56

slope-intercept, 57-58
logarithmic, 59-60
Mean Value Theorem and, 174
notation, 50
odd symimetry, 58
osclllating, 93

limits and, 104
outpul variables, 49
overview, 48
parabolic, 58
partial functions, 279-284
periodic, 74
piecewise, 83
polynomial, 58
product rule, differentiation, 140
quotient rule, differentiation, 140-141
radical, differentiation and, 135
range, 49
rational, 90
sequences and, 317-318
squaring, 48
stationary points, 154
trigonometric, differentiating, 137-138
vertical line test, 52-53
vertical transformations, 64

Fundamental Theorem of Calculus

area functions and, 246-249
differentiation, 249-251
integration, 249-251
overview, 240-241
shortcut, 244-251

o (5 e

Gabriel's horn, improper integrals and,

313-314

GCF (greatest common factor),

determining, 40

geometric series

convergence/divergence test, 322-323
tests, 336

Geometric Series Rule,

convergence/divergence, 323
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graphing calculators, lines, 57

graphs -
absolute value functions, 58
average speed [unction, 88
curves, derivatives, 122-124
derivatives, 170=173
exponential functions, 59
functions, 53

horizontal translormations, 62-63

inverse functions, 60-61
logarithmic functions, 59-60
parabolic functicns, 58

sine, cosine, and tangent, 74-75

slope, 117-118
vertical transformations, 64
Green's Theorem, 347

guess and check method, antiderivatives,

253-255

o e

higher order derivatives, 150-151

hilltop analogy

crest hump shape, Second Derivalive

Test and, 160

First Derivative Test and, 158-160

hole exception, limits, 90-91

horizontal asymplotes, limits at infinity, 107

horizontal lines, slope of, 116

horizontal transformations (functions),

graphing, 62-63
hypotenuse, defined, 65

o] e

identity function, defined, 57
illegible writing on exams, 349

implicit differentiation, 146-148

improper integrals
Gabriel's horn and, 313-314

infinite limits of integration, 311-312

introduction, 308-309

vertical asymptotes, 309-310
increasing derivatives, 155, 156

graphs, 172

indefinite integrals, definition, 236
independent variables, functions, 49-50

index of summation, 227

infinite discontinuity
delined, 93
limits and, 93
infinite limits of integration, improper
integrals and, 311-312
infinite limits, overview, 84-86
infinite sequences, 316
infinite series
bouncing ball, 337
convergenl series, 20-22
definition, 318
divergent series, 20
introduction, 315
introduction to, 19-20
infinity
evaluating limits at, 106
relationship to calculus, 12
inflection points
derivative graphs, 173
derivatives, 154-155
locating, 168-170
input variables, functions, 49
instantaneous rate, compared to
average rate, 130
instantaneous speed calculations, 87-88
integral comparison test,
convergence/divergence, 328-330
integrals
definite, exact area and, 228-230
improper, 308-314
indefinite, 236
mean value theorem, 287-289
trigonometric, 268-274
integration
area under a curve, 214-216
dL, 213
expressions and, 213
Fundamental Theorem and, 249-251
introduction, 211
limits of, 236
negative area, 215
overview, 18-19
by parts, 261-267
points a and b, 213
rational functions, partial functions and
279-280
symbol for, 212-213
volume and, 212
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intervals, closed, absolute extrema and,
163-166
inverse functions
differentiation, 149-150
overview, 60-61
trigopnometry, 75-76

® ] ®
jump discontinuity

defined, 93
limits and, 93

o/ o

least common denominator, adding fractions,
33
left rectangle rule, approximating
area and, 218-219
Left Rectangle Rule, subscripts, 219
left sums, approximating area and, 217-218
length, arc, analysis, 300-301
L'Hopital's Rule
limit problems, 305-308
sequence limits, 318
LIATE, u and in integration, 264-267
Liebniz, Gottfried, 52
limit comparison test,
convergence/divergence test, 326-328
limits
absence of, conditions, 93
algebra, solving with, 99-102
calculating, 82
absence of, 96
calculators, 97-99
continuous, 96
fractions, 101
at infinity with algebra, 109-110
at infinity with caleulator, 108
sandwich method, 102-103
tables, usefulness of, 98
conjugate multiplication, 100-101
defined, 79, 84
difference quotient, secant lines, 126
evaluating at infinity, 106
factoring, 99=100

formulas to memorize, 95-96
functions, 80-82
hole exception, 90-91
horizontal asymptotes and, 107
infinite, 84-586
instantaneous speed, 88
mathematics of, overview, 23-24
mnemonic, 92-93
one-sided, 83-84
oscillating functions, 104
puzzles/teasers, 103
sequences, 318
speed, calculation for, 86-88
limits of integration
definition, 236
infinite, improper integrals and, 311-312
L'Hopital’s Rule, 305-308
linear approximations, differentiation and,
201-203
lines
functions, slope, 55-56
graphing, 56-57
graphing calculators, 57
secant, difference quotient, 125
slope and, 116-118
derivatives, 118
local extrema
critical numbers, 157-158
derivative graphs, 173
local maximums, derivatives, 154
local minimums, derivatives, 155
logarithmic differentiation, 148
logarithmic functions, 59-60
differentiating, 139
logarithms, 39-40

o/l o

marginals in economics, differentiation and,
204-208
mathematics of limits, overview, 23-24
maximums
acceleration, 188
differentiation and, 177
height, differentiation and, 184-185
maximum value calculation, 178-179
velocity, 186
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Mean Value Theorem
derlvatives and, 175
functions and, 174
introduction, 174
Mean Value Theorem for Derivatives, 289
Mean Value Theorem for Integrals, 287-289
meat-slicer method, solids volume, 293-294
Midpoint Rule, approximating
area and, 223-224
midpoint sums, approximating
area and, 222-224
minimums
acceleration, 188
dilferentiation and, 177
height, differentiation and, 184-185
velocity, 186
mnemonics
limits, continuity, and derivatives, 92-93
SohCahToa, trigonometric functions, 342
trig derivatives, 137
multiplication
conjugate, calculating limits, 100-101
fractions, 32
canceling in, 35-36
powers, 37
roots, 38
multiplicalive inverse, defined, 32

o\ e

negative area, integration and, 215
negative numbers, roots and, 38
negative powers, power rule and, 135
negative slopes, 56, 154

negative velocity, definition, 184

nested-Russian-dolls method, solids volume,

298-300
Newlon, Isaac, 52
normal line problem, differentiation and,
198-200
notation, See afso summation notation
differences in, 116
functions, 50
nith Term Test
convergences, 321-322
divergences, 321-322
numerators
adding fractions, 34
limits, conjugate multiplication, 100

o () e

odd symmetry [unctions, defined, 58
one-sided limits, 83-84
opposite reciprocals, perpendicular
lines and, 199
opposite side (right triangles), defined, 65
optimization
introduction, 177
maximum area calculation, 179-181
maximum value calculation, 178-179
oscillating functions, limits and, 014, 93
output, functions, 48
output variables, functions, 49

opPe

p-series
convergence/divergence test, 323-324
tests, 336
p-series Rule, convergence/diverdgence,
323-324
parabolas, derivatives, 122-124
parabolic functions, defined, 58
paradoxes, Achilles and the Tortolse, 20-22
parallel lines, slope, 56
parentheses, composite functions, 142
partial functions
integration and, 279-280
introduction, 279-284
irreducible quadratic factors in
denominators, 281-283
linear factors in denominators, 280-281
repeated linear factors and, 283
repeated quadratic factors and, 283
parts, Integration by
circular iterations, 267
introduction, 261-263
multiple iterations, 266
u and, 264-265
periodic functions, trigonometry, 74
perpendicular lines
slope, 56
slopes, 199
piecewise functions, limits, 83
polynomial functions, 58
continuity, 89
higher order derivatives and, 150
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polynomials, trinomial factoring, 42
position

acceleration and, 182

differentiation and, 181-184

as function of time, 182

velocity and, 182
positive powers, power rule and, 135
positive second derivatives, 160-161
positive slopes

defined, 56, 154

derivative graphs and, 171
positive velocity, definition, 184
power functions, differentiation and, 135
power rule, differentiation, 134-135
powers. See afso exponents

overview, 36-37

roots and, 38
problems, solving, types of approaches, 98
Product Rule, 343
product rule, differentiation, 139=140
profit

marginal, 206-207

maximum, 207-208
Pythagorean identity, trigonometric integrals

and, 269-270

Pythagorean theorem, defined, 67

oQ-

quadratic equations
completing the square, 44-45
factoring, 42-43
quadratic formula, 43—-44
quadratic formula, 43-44
Quotient Rule
defined, 343
Things to Forget, 346
quotient rule, differentiation, 140-141

o R e

radians ;
degrees, converting to, 70
measuring angles, 69-70
radical functions, differentiation, 135
range, functions, 49
ranges, inverse functions, 75

rates
average compared to instantaneous, 130
defined, 120
derivatives and, 239
distance example, 119-120
graphing, 121-122
related, 189-196
slope and, 119
speed example, 120-121
ratio, slopes, 55
ratio test, serles, 330-331
rational functions
continuity, 90
convergence/divergence tests, 328
higher order derivatives and, 150
integration and, 279-280
reciprocals, defined, 32
rectangles
area between curves, 290-292
left, approximating area and, 217-218
midpoint sums, approximating
area and, 222-224
right, approximating area and, 220-222
related rates
blowing up a balloon problem, 190-191
distance between cars problem, 194-196
filling up a trough problem, 191-194
introduction, 189
relations, x-y coordinate system, 54
relative maximums, derivatives, 154
relative minimums, derivatives, 155
removable discontinuity, defined, 93
representative rectangles, arca between
curves, 290-292

“reverse rules, antiderivatives, 251-253

revolution, surfaces, calculating, 302-305
Riemann sums
definite integrals and, 230
limits, 230
sigma notation (Z) and, 225
Right Rectangle Rule, approximating
area and, 220-221
right rectangles
approximating area and, 220-221
sigma notation (L) and, 225
right sums, approximating area, 220-222
right triangles
30°-60°-90°, 66-67
45"-45"-90°, 66-67

361



362

Calculus For Dummies

right triangles (continued)
explained, 66-67
Pythagorean theorem, 67
trigonometry and, 65-66
unit circles, drawing in, 72

rise, slopes, b5-56, 117

root test, series, 332

roots
fractions, 39
powers, converting into, 38
simplifying, 38-39

run, slopes, 55-56, 117

oS e

£ (sigma notation)
introduction, 224
Riemann sums and, 225
secant line
difference quotient, 125
limits, 126
secants
defined, 66
inverse functions, 76
Mean Value Theorem and, 174
quotient rule, differentiation, 141
lrigonometric integrals, 271-273
trigonometric substitution and, 279
second degree polynomial equations, 42
Second Derivative Test
concavity, 160-161, 168-170
inflection points, 168-170
second derivatives
introduction, 151
positive, 160-161
seconds squared, 185
sequences. See also series
convergences, 317
definition, 316
divergences, 317
functions and, 317-318
infinite sequences, 316
limits, 318
series, compared to, 20
series. See afso sequences
alternating, 332-336
convergences, 319-321
divergences, 319-321
geomelric, converdence/divergence test,
322-323

infinite, 19-22 318
p-series, convergence/divergence test,
323-324

ratio test, 330-331

root test, 332

summing, 318-321

telescoping, convergence/divergence test,

324-325

showing your work on exams, 350
sigma notation (%)

introduction, 224

Riemann sums and, 225
sign graphs, First Derivative Test and, 159
simplifying, roots, 38-39
Simpson's Rule, approximating area, 233-234
sine

defined, 66

graphing, 74-75

inverse [unctions, 75

limits and, 104

trigonometric integrals and, 269-271

trigonometric substitution and, 278-279

unit circle angle measurement and, 71
slope

absolute maximums, 155

absolute minimums, 156

calculating, 15-17

concavity, derivatives and, 155

cusps, 155

defined, 114

derivative, 118

difference quotient, 124-130

formula, 116

functions, 55-56

graphing, 117-118

inflection point, derivatives and, 155

lines, 116=118

local minimums, 155

mathematics of limits, 23-24

negative, 154

parallel lines, 56

perpendicular lines, 56, 199

positive, 154

derivative graphs and, 171

rates, graphing, 121-122

relative minimums, 155

rise, 117

run, 117

undefined, cusps, 155



Index

SohCah'Toa, trig functions, 342
solids, volume
meal slicer method, 293-294
nested Russian dolls method, 298-300
stack-of-donuts-that-have-been-sat-on
method, 296-298
stack of pancakes method, 295-296
speed
calculation for, 86-88
distance traveled and, 186-1587
velocity, compared to, 184
squaring function, defined, 48
stack-of-donuts-that-have-been-sat-on
method, solids volume, 296-298
stack-ol-pancakes method, solids volume,
295-206
stationary points, functions, 154
steepness, explained, 114
subscripts
left rectangles and, 219
right rectangles and, 220-221
substitution method
antiderivatives, 255-258
area, 258-259
limits
calculating, 99-110
at infinity, 107
trigonometric integrals and, 274-279
subtraction
[ractions, 34
powers, 37
quadraltic formula, 44
sum of cubes, factoring, 41
sum rule, differentiation, 136-137
summation notation
index of summation, 227
overview, 224-225
¥ (sigma notation), 224
summing series
introduction, 318
partial sums, 219
sunglasses, things to remember, 341
superscripts
exponents, compared, 61
inverse functions, 75
one-sided limits, 83
surfaces of revolution, calculating, 302-305
symbols, integration, 212-213

o e

tables, limit calculations, usefulness of, 98
tangent
defined, 66
graphing, 74-75
quotient rule, differentiation, 141
trigonometric integrals, 271-273
trigonometric substitution and, 275-277
tangent lines
differentiation and, 196-198
linear approximation and, 203
slope, calculating, 127
telescoping series
convergence/divergence test, 324-325
tests, 336
tests
alternating series, 334-336
comparison, convergence/divergence,
325-330
geometric series, 336
nth Term Test, 321-322
p-series, 336
ratio test, 330-331
rool test, 332
telescoping series, 336
Texas Instruments TI-83 calculator, limits,
calculating, 97-98
theorems
Fundamental Theorem of Calculus
area functions and, 246-249
differentiation, 249-251
integration, 249-251
overview, 240-241
shortcut, 244-251
Green's Theorem, 347
Mean Value Theorem, 174
derivatives and, 175
functions and, 174
introduction, 174
Mean Value Theorem for Derivatives, 289
Mean Value Theorem for Integrals, 287-289
Pythagorean, 67
Things to Forget, 345-347
Things to Remember, 341-343
Things You Can’t Get Away With, 349-351
third derivatives, introduction, 151
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Trapezoid rule, approximating
area and, 231-233
lrapezoids, Simpson's Rule, approximating
area, 233-234
trigonometric functions
differentiating, 137-138
SohCahToa mnemonic, 342
trigonometric integrals
cosecants and, 273-274
cotangents and, 273-274
introduction, 268-269
Pythagorean identity, 269-270
secants ancd, 271-273
sines and, 269-271
substitution method, 274-279
tangents and, 271-273
trigonometry
inverse functions, 75-76
periodic functions, 74
right triangles, 65-66
unit circles, 71-73
values for angles, 342
trinemial factoring, overview, 41-42

o lf o

unit circles
angles in, 69
measuring with radians, 69-70
overview, 68-69
right triangles, drawing in, 72
trigonometric calculations with, 71-73

o/ e

variables
absolute values, 36
adding fractions, 33
dependent, 49-50
independent, 49-50
input, 49
output, 49
velocity
average, displacement and, 186
maximum/minimum, 186

negative, 184
position and, 182
positive, 184
speed, compared to, 184
total displacement, 185
vertical asymptotes, improper integrals and,
309-310
vertical line test, curves, 52-53
vertical lines, slope of, 116
vertical transformations (functions),
graphing, 62-63
vocabulary, introduction, 237
volume
integration and, 212
solids
ineat-slicer methaoc, 293-204
nested-Russian-dolls method, 298-300
stack-of-donuts-that-have-been-sat-on
method, 296-298
stack-of-pancakes method, 295-296

o X o

X-axis
area under a curve, 215
negative area and, 215
x-intercept, antiderivatives and, 241
x-y coordinate system
rate, graphing, 121-122
relations, 54
René Descartes, 52
unit circle angle measurements and, 71

-yo

Y-axis, area under a curve, 215
yo-yo movement, differentiation, 182-183

o e

Zeno ol Elea, Achilles and the Tortoise, 20
zooming in, mathematics of
limits and, 24-26
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