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A NEW TOOL: THE LIMIT

THE ERRORS FOR CHAPTER 8 HAVE BEEN
CORRECTED IN VERSION 1.1.0

8.4 SAME LIMIT, DIFFERENT BEHAVIOR

Incorrect Correct
lim g(x) = lim £(x) lim g(x) = lim £(x)
limit of g(x) as X @ £(x) limit of g(x) as X £ $(x) os X
approaches O approaches O approaches O approaches O
8.8 EXERCISES
Incorrect Correct
£ lim (L
X3\ x*-x -12
9 lim _X-4
X4\ x'-x -12

lim (V%)

X0

K. lim (%)

X5

I lim (ﬁ)
X0\ X
m. lim (%-1)

X->1
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THE METHOD OF APPROXIMATION AND DEFINING
INSTANTANEQUS SPEED

THE ERRORS FOR CHAPTER 9 HAVE BEEN
CORRECTED IN VERSION 1.1.0

9.2 FREE FALL AND AVERAGE SPEED

Incorrect

We can calculate d; and d; as follows:

di(‘l".) =16t’
de(ts) = 16t?

So given that ;=3 s and tlas we said, we can write things this way:

d,(1)=16(1)'= 164t
d;(3)=16(3)" = 1444t

Correct

We can calculate d; and d; as follows:

di(‘l".) =16t’
de(ts) = 16t?

So given that #;=3 s and tls we said, we can write things this way:

d,(1)=16(1)'= 164t
d;(3)=16(3)" = 1444t




4 Chapter 9 The Method of Approximation and Defininglnstantaneous Speed

9.6 STUDY QUESTIONS

Incorrect

Question 11:

For a dropped object the average velocity betweef 0 and 3 seconds)s smaller than the average velocity between

the interval covering 2 to 3 seconds. Why is the latter average speed greater even though the interval is smaller?

Correct

Question 11:

For a dropped object the average velocity betwee§ 1 and 3 seconds )is smaller than the average velocity between

the interval covering 2 to 3 seconds. Why is the latter average speed greater even though the interval is smaller?
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USING THE METHOD OF INCREMENTS TO CALCULATE
INSTANTANEQUS SPEED

THE ERROR FOR SECTION 10.5 WILL BE CORRECTED IN THE
NEXT PRINTING OF CALCULUS—VERSION 1.1.1
STUDY QUESTION ERRORS HAVE BEEN CORRECTED IN VERSION 1.1.0

10.5 APPROACHING THE INSTANT FROM THE OPPOSITE DIRECTION



6 Chapter 10 Using The Method of Increments to Calculatelnstantaneous Speed

10.7 STUDY QUESTIONS

Incorrect

Question 7:

In our first example, where did we get £, = 3-A¢ ? How did we get d; =16(3-Ar)*? How did we find df
Where did we get #,= 3 seconds?

Correct

Question 7:

In our first example, where did we get ¢, = 3-Ar ? How did we get d; =16(3-Ar)*? How did we find d here
did we get #;= 3 seconds?

Incorrect

Question 12:

In our second example, where we approached the instant of interest from the opposite direction, what was ¢, and
how is this different from the ¢; in the previous example? What were d;and ;> How did we find d here
did we get ¢, = 3 seconds?

Correct

Question 12:

In our second example, where we approached the instant of interest from the opposite direction, what was ¢; and
how is this different from the #; in the previous example? What were d;and ¢ How did we find dihere
did we get ¢, = 3 seconds?
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USING THE METHOD OF INCREMENTS TO FIND AN
INSTANTANEOUS SPEED FUNCTION

THE ERRORS FOR CHAPTER 11 HAVE BEEN
CORRECTED IN VERSION 1.1.0

11.1 FINDING v(t)

Incorrect
di approaches 1 approaches
d¢ 14
—_ti
7 1
Ad approaches Ad At At approaches
2er0 zefo

VIR
Correct G ——= q\& —@

INSTANT OF INTEREST

di approaches ti approaches
dg, 45
—_ — til
A T figure 11.1a
Ad approaches Ad At At approaches
2610 zero

| ;\@gy' .V
d 1\ — =D
INSTANT OF INTEREST

figure 11.1a



Chapter 11 Using The Method of Increments to find anlnstantaneous Speed function

Incorrect

di approaches 1 approaches
tf

14
dizl6(t-at) — %@?ﬁ% — ti=t-at
0 1

Ad approaches Ad At At approaches
2ero

zefro

v 1/ ¢
N -
dt = 1042 A %ﬁgﬁ:\— tp=t

INSTANT OF INTEREST

Correct

figure 1.1b )
di approaches ti approaches
- —_ ti=t-at “
dizle(t-at) —3— %@?ﬁ% i=t-
A 7
he
Ad agg:gaches Ad At At ap:éggc S
di = 1ot? l \&‘\— tp=t
INSTANT OF INTEREST
figure 11.1b
Incorrect Correct
v=lim (Vave) = ||m (‘Uave)
at->0
= |im@1ﬁmf) = ||w.16At)
at>0 10
=32t - 16(0) =32t -16(0)
=32t

=32t
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THE DERIVATIVE

THE ERRORS FOR CHAPTER 12 HAVE BEEN
CORRECTED IN VERSION 1.1.0

12.3 RATE OF CHANGE AT AN INSTANT

Incorrect Correct

the average rate of

the average rate o
Vave(®) = %%[sz\g)ggi l@im Vae () = ég_[chonge |

At with respect ¥0
+ime +ime
Incorrect Correct

H€instontaneou

[rme geEn X [rme cange in X
with respect +o time
)= 4%
Vave At

ave ﬁl

V(1) = lim (A% the inStantaneous U(t) = lim (A% the inStantaneous
at>0\ At ) < rote of change in X at>0\ At ) < rote of change in X
with respect +o time

with respect to time

12.6 DERIVATIVES VERSUS PLAIN OL’ LIMITS

Incorrect Correct

5o(a) I G
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FINDING MORE DERIVATIVES

THE ERRORS FOR CHAPTER 13 HAVE BEEN
CORRECTED IN VERSION 1.1.0

13.1 THE DERIVATIVE FOR ANY FUNCTION OF THE FORM y(x) = ax?

Incorrect

Y evalvated at X y evaluated at x- A%
y=a(x)*-a(x -Ax)? <

Correct

Y evaluated at y evaluated at x-AX
Ay = a(X)"-a(x-4x) <

13.9 EXERCISES

Incorrect Correct
0. y(x)=5%? a. y(x)=5x?
b. f(x)=xX b. ()=
c. h(t)=-164*

c. h(t)=-16+?

4. (0)= 182 i @r B
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DERIVATIVES AND THE PROBLEM OF CHANGE

THE ERRORS FOR CHAPTER 15 HAVE BEEN
CORRECTED IN VERSION 1.1.0

15.1 ACCELERATION: HOW FAST SPEED CHANGES

Incorrect

dt) = 16t = Kt"

d'(t)= v(®) =nKkt"t=2 216t = 32t

Correct

d(t) = 16t* = Kt"

A= v =kt =2 (6t Tk 216t = 82

15.3 DROPPING AN OBIJECT

Incorrect Correct

16t 16t
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SLOPES AND THE METHOD OF INCREMENTS

THE ERRORS FOR CHAPTER 17 HAVE BEEN
CORRECTED IN VERSION 1.1.0

17.7 EXERCISES

Incorrect

Exercise 4:

Consider the graph below. Let’s call the’re interested in ¢ and the interval or increment 4. Write out the
definition of the derivative f'(x) in terms of the limit. Approach ¢ from values greater than c. This isn’t really new to

you, but the form is often how the definition of the derivative is formulated in calculus texts, in terms of ¢ and A.

Correct

Exercise 4:

Consider the graph below. Let’s call the’re interested in ¢ and the interval or increment 4. Write out the
definition of the derivative f'(x) in terms of the limit. Approach ¢ from values greater than c. This isn’t really new

to you, but this form is often how the definition of the derivative is presented in calculus texts, in terms of ¢ and /.
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SLOPES AND THE PROBLEM OF CHANGE

THE ERRORS FOR CHAPTER 18 HAVE BEEN
CORRECTED IN VERSION 1.1.0

18.2 SLOPES AND FREE FALL: d(t)

d(®)=let? Ad

Incorrect
A(t+At) o= &% = age = ‘siﬁgan{-
Ad = Vgve (t)
>
t+At
figure 18.2a
d
d(®) =let? A
d(‘t + At) P M _ =% *
Correct g~ Jerage= fecan
= Vave (t)
>

figure 18.2a
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MORE INFORMATION FROM DERIVATIVES

THE ERRORS FOR CHAPTER 19 HAVE BEEN
CORRECTED IN VERSION 1.1.0

19.1 EXTRACTING INFORMATION FROM DERIVATIVES

Incorrect
Y <€D,
y=x*
Slope _ Value
Hei")e = Here —7
K
figure 19.1a
Correct
9
y=x*
Slope _ Value
Hei")e = Here —7
K

figure 19.1a
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Chapter 19 More Information From Derivatives

Incorrect

Siope _ Vaue 1 =

Here ~— Here

¢ /2

figure 19.1b Correct

Slope _ Value
Hece ~ Here

<
¢ Y2
figure 19.1b
Incorrect
1 IN ~ N our 1 volue of y
X=2 — g(x) ')\ — Y=17 (not slope of y)
IN out '
x=%— |yx02H) [ — y=1 oweof y/
Slope ok Y Correct

LN out 1 volue of y
x=3 — |[yO#F@\— y=17 (not slope o y)

_1 N . N L value of u'/
'X_z——> 9(70 2(,) e \dzl SIopeoFag




19.1 Extracting Information from Derivatives

Incorrect

1 e, S\:vg T values of
¢ "
Slopes
— —>x

Slope of tangent _  derivative
at x="2 = x=Y2

figure 19.1c

Correct

we (1=
1) gvefde values of
/ (J(’X)'S
sSlopes

> X

Slope of tangent _  derivative
at x="2 = x=Y2

figure 19.1c

21
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Incorrect
Y
tangent line
of g(x)at
(mthslo
Slope _ vawe
< hefe ~ here

>

Chapter 19 More Information From Derivatives

(can be written-Yy)

X = 3 X
figure 19.1d
Correct
v )
Au
et
o
-Ji, y=2x
(with Slop€
Slope value value of y(x)’
é - é [
here e -2 (clgr\ebe written -
X & L x

figure 19.1d




19.5 Study Questions 23

Incorrect

IN volue of
X — [y(x) = | — Y= %’ (ot slope of )

IN ()= ofa) | YT value of y'/
X @—) 9 ('X) 2( 2) —> H =-1 s|ope 0‘}’3
Correct

IN .| out volue of
X=@—’ y(x)= (3| — y= %’ (no+ slope!g\c Y)

IN out .
M lweo=262 > e value of y'/
X@ Y &) y=-1 Slope of Yy
19.5 STUDY QUESTIONS
Incorrect
Question 9:
Write out the two rules for hoalues relate to the steepness of slopes.
Correct
Question 9:

Write out the two rules for how(positive and negativ®)values relate to the steepness of slopes.

Incorrect

Question 11:

Draw the graph of y“(x) = 0 by itself. The entire function y“(x) = 0 is flat. What does this say about the function

Correct

Question 11:

Draw the graph of y“(x) = 0 by itself. The entire function y“(x) =0 is flat. What does this say about the function
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LOOKING CLOSER AT GRAPHS OF FREE FALL

THE ERRORS FOR CHAPTER 20 HAVE BEEN CORRECTED IN VERSION 1.1.0
STUDY QUESTION 10 WILL BE CORRECTED IN THE NEXT PRINTING
OF CALCULUS—VERSION 1.1.1

20.5 INTERPRETING THE VELOCITY FUNCTION’S GRAPH

Incorrect

THE LINE TTSELF : The Volues of v(t)
v tells us that speed is inctreosing

10 but in downward direction.
Y ' +—>t
1 2

-20

-30 v(t)=-32¢t
-40 THE SLOPE : Constant slope
) tels that +he speed
-0 Changes (accelerates) at

o constant rate.
Negative slope tells us
Hhat acceleration is
downward.

dropped from a
height of 80 ft

Correct

figure 20.5

THE UNE TITSELF : The volue of v(t)
v tells us that speed is intreasing

/ put W 0 downward direction.
0 ' —>t
-10 1 2
-20
-30 v(¥)=-32¢
-40 THE SLOPE - (onstant slope
-s0 tels that the speed
-0 Changes (accelerates) at
-30 G ) B a constant rote.
ropp ma

Negative Slope tells us
‘hat acceleration is
downward.

height of 80 ft

figure 20.5



26 Chapter 20 Looking Closer at Graphs of Free Fall

20.10 STUDY QUESTIONS

Incorrect

Question 10:

Describe the physical situation of the following free fall formula:
h(®)E 16t)+80

Correct

Question 10:

Describe the physical situation of the following free fall formula:

hE26)+80

Incorrect

Question 18:

For the function

h(t) €163 30t +5

Correct

Question 18:

For the function

h(©) {16t X 30k +5



2]

THE ANTIDERIVATIVE: UNDOING DERIVATIVES

THE ERRORS FOR CHAPTER 21 HAVE BEEN
CORRECTED IN VERSION 1.1.0

21.7 THE PROBLEM OF CHANGE AND FINDING C

Incorrect Correct

alt)= -3?. ait)=-32

Incorrect

h(t) = -16t% + 30t +5

V(*)=-32t+ 30 l Tak'm

a(t)=-32

Correct

h(t) = -16t% + 30t +5

V(*)=-32¢+30 \l/ Tak'mg

a(t)=-32



28 Chapter 21 The Antiderivative: Undoing Derivatives

21.12 EXERCISES
Incorrect

Exercise 3:

d. An object in free fall whose behavior is described by the following graph:

$t, £ts, or £t/s?

-25 - a(f)=‘32
-35 =
\ 4
Correct

Exercise 3:

d. An object in free fall whose behavior is described by the following graph:

L 15
+ 5
s
g © t
F B
& -15 <
BT aw)=-32
-35--




23

USING THE METHOD OF SUMMATION TO CALCULATE INTEGRALS

THE ERRORS FOR CHAPTER 21 HAVE BEEN
CORRECTED IN VERSION 1.1.0

23.3 INSCRIBED AREAS

Incorrect Correct

12 :‘1

" )

1 8

8 3

3 ©

() 5

5 4

. 3

3 2

2

by 1

(o]

figure 23.3c figure 23.3c
Incorrect
Ya Y 93 gﬂ

Sn=74:Ax+ 4(1+AX)-AX+ 4(1+28%)-D% + - +4[1+ (n-1)Aax]-Ax
- -

\7\:-) As An

Correct

Y2 Y3 Yn
Y1
~"— —~—"— —— T/
Sn= ?Ax + 4L+ AR)-AX+ 4(1+28%)-DX + - +4[1+ (n-1)Aax]-Ax
= Nyt

—_——
£y As An



30 Chapter 23 Using the Method of Summation to Calculate Integrals

Incorrect
Correct

§£=1+Ax) 1+2Ax) b

Incorrect

Correct
() a2 0 (8 v Tr2 DD
Incorrect Correct
®4V\A'X + 4(Aﬂx)2.[_V\iV\2-—ﬂ] @4“A’X + 4(A’X)7-.[Mn_2-1)_]

23.4 CIRCUMSCRIBED AREAS

Incorrect
S_nz(ﬂj‘l’ylA'X)*'(‘dz'A'x)J (‘ﬂS'Ax)-*-”;.‘- ".A’X) Yn
Sn = A(1+2%)-Ax+ 4(1+28%)-DR+ 4(1+43)-A% +mﬂx
—_———— — —_——— ~—

Sn = 4ax( fimx) +4ax(1 +A’2Ax) +4ax(1 +A33m<) +- +4ax (1 iﬂnAx)

§n = 4ax +4(a%)* + 4ax + B(aX)* + 4ax +12(a0)* + - + 4ax + 4n (ax)*
Correct
S_nz(ﬂj‘l’ylA'X)*'(‘dz'A'x)J (‘ﬂS'Ax)-*-”;.‘- ".A’X) Yn
—_ —A— — >
§ - Ay ans T+ I NI
—_ A1 Az A An
Sn= 4ax(1 +4x) + 4% (1+24x) + 4ax(1+3ax) + - + 4ax (1t nax)

Sn= 4% +4(aX)* + 4ax + B(8X)" + 4a% +12(a2)* + - + 4 A% + 4n (ax)*



23.5 More (Complicated) Examples: y(x) = x2

23.5 MORE (COMPLICATED) EXAMPLES: y(x) = x?2

Incorrect

(Y | 1Ax) + (g o) ¥ (yo-AX)+- - * (- AX)

1+A%)%Ax + mm( + maw “+ (1+nAxX)* ax
e N e —_—
Al Az Az An
1+ Ax)(1+ax)A% + (1+28%)(1+2a%) A% + (1+38%)(1+ 3ax)ax + -+ (1+nax)(1+nax) ax
(1+24% + (AX))ax + (1+4ax +4(RX))ax + (1 + 6ax +3 (BX) )ax + -+ (L+2nAx +n?(axX)%ax
AX+2(8X)* + (%) +a% + A(0%)* + 4(aX)* +AX + G(AX)* +A(dX)} + -+ + A% + 2n(AX)* +n(aX)*

Yn

Correct

(Ya AX) + (Yot AX) + (yg " AX) + -+ + (Yo" AX)
1-Ax + @;‘_M\;A_Xj (1+28%)' A% + - + [1+(-Dax]"Ax

A1 Ae As A

Ax + (1+AX) (1 +AX) 8% + (1+28X)(L+24%)ax + -+ [1+(n-1)ax][1+ (n-D)ax] ax
A% + (1+28% +(20)ax+ (1+ 4ax+4(8X))ax +--+ [1+2(n-1)ax +(n-1) (ax)'] ax
ax+ A% +2(AX) + (AX) + A% + 4(AX)* + 4 (8%)% + - + [ax + 2(r-D) (axX)* + (1-1)* (a%)*]

Incorrect

Sn= (\ji mA’O (% A'X)gj' (‘js 'AX) o ;’3(%\ +AX)

Sn= (1+ax)-ax+ mAX+ mz}ﬁ '"+mm
1 2 3 n

§n = (1+ax)(1+ax) A% + (1+28%)(1+28%) A% + (1+3aX)(1+3ax)A% + =+ (1+nax)(1+nax)e

S0 = (1+28% +(AX)")ax + (1+4ax +4(x)) A% + (1 + 6ox +3 (6%) Yax+ -+ (1+2nAx +

Sn = AX +2(8%)2 + (AX)3 +ax% + 4(B%)* + A(axX)° +AX + G(AX)* +A@X)* + -+ A% + 2n (AX)?

Yn

+Y\ AX

Correct

Sn= (ya 200+ (o 88) + (4o AK) + -+ + (g 8%)

— e N N A~ e N,
Sn= (1+A%)%Ax + (1 +2a%x)% Ax+ (1+3ax): A%+ -+ (L+nAX)> Ax
\_\/__/ > ~— — \_——V—__J
A Az Az An

Sn = (1+2%)(1+8%)A% + (1+28%)(1+28%X) A% + (1+38X)(1+ 3ax)ax + -+ (1+nAx)(1+n

Yn

§0= (1+24% +(AX)V)ax + (1+4ax + 40X Ax + (1 + Gax +3 (%) Dax + -~ +(1+2nAX +n
Sn = AX +2(aX)* + (0X)3 +a% + 4(A%)% + 4(aX)* + A% + G(AX)2 +A(AX)% + - + A% + 2n (AX)* + N (BX






