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Section 4.1 Maxima and Minima
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Definition Absolute Maximum and
Minimum

Let f be defined on a set D containing c. If f(c)=> f(x) for every xin D,

then f(c) is an absolute maximum value of fon D. If f(c) < f(x)

for every x in D, then f(c) is an absolute minimum value of fon D.

An absolute extreme value is either an absolute maximum or an
absolute minimum value.
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Theorem 4.1 Extreme Value Theorem

A function that is Continuous)on ainterval

[a, b] has an absolute maximum value and an
absolute minimum value on that interval.
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Figure 4.2 (a & b)
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Figure 4.2 (c & d)
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Figure 4.3 (a & b)
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Examy e |

Figure 4.4 (a & b)
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Figure 4.5
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Definition Local Maximum and
Minimum Values

Suppose c is an interior point of some interval / on which fis defined. If

f(c)2 f(x) )forall xin I, then f(c) is a local maximum value of f. If

for all x ir@then f(c) is a local minimum value of f.
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Figure 4.7
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Theorem 4.2 Local Extreme Value
Theorem

If f has a local maximum or minimum value at cand f'(¢)

exists, then f'(c) = £ |gtcbf_ *f’ed:

ﬁ
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Definition@tical Point

An interior point ¢ of the domain of fat which f'(¢)=00r /(c)

—

fails to exist is called a critical point of f.

—

—
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Figure 4.9 (a)
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Figure 4.9 (b)
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Procedure Locating Absolute Extreme
Values on a Closed Interval

Assume the function fis continuous on the closed interval [a, b].

1. Locate the(Critical points ¢ in (a, b), where f'(c)=00r f'(c)

does not exist. These points are candidates for absolute maxima and
minima.

2. Evaluate f at the critical points and at the endpoints

3. Choose the largest and smallest values of ffrom Step 2 for the
absolute maximum and minimum values, respectively.

@Pearson Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved Slide - 20


iPad

iPad


XdMPle 4 Fid e abs . extreme VO-U.MQ))

——

Figure 4.11 <—>§

e ¥ GQI_L 0=

chs

/X. )

Or 2X-—

(&3 -g-Lx\~ X2 w]:z 2]
Ax 4> = (4>< 4 =2 (zx 3

= Sﬁ““ o, wkall

X=0 &fx-—

3=0

" Absolute max 4 o \mxu% o'? ’g‘l)() 0]{7 Cf‘:('Tmﬂ 12
cat (—2, 32) | R '7
T W T edadg o )
30T --2
e, - B) ol
20 1
y = x* =2, —g'['zy ( ) )a6§ Max
on [—2, 2] "22
F(2)=2 t2.2°=0
R B et B
 N0 local extremurvr; " Absolute (and local) |
bt min et (3 - )

Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved

Slide - 21


iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad


(b) Hur=x
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Figure 4.12
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Section 4.2 Mean Value Theorem
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Mean Value Thesrem

Assunsiions b) €C (ab)
Flg:ﬁ]je 4. 16
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Figure 4.17

g(x) = f(x) — €(x): The difference between the
y-coordinates of the points (x, €(x)) and (x, f(x))
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Theorem 4.5 Zero Derivative Implies
Constant Function

If f is@ifferentiable(and f'(x)=0/ at all points of an open
\- i N E A
interva%ﬁen fis a constant function on .4 ’?M* C

@ xel = JW=C = Axgnel
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Theorem 4.6 Functions with Equal
Derivatives Differ by a Constant

If two functions have the property that f'(x) = g'(x),
for all x of an open interval /, then _[}6 —g(x)g on /, where

C is a constant; that is, fand g differ by a constant.

E«f-@ 2/:3“"8;0 — T¢=C
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Section 4.3 What Derivatives Tell Us
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Theorem 4.7 Test for Intervals of
Increase and Decrease

Suppose fis continuous on an interval [ and differentiable at all interior

points of I. If f'(x) >0 at all interior points of /, then fis increasing

on/l. If f'(x)<O0 atallinterior points of /, then fis decreasing on /.

M \ _%‘bq >D \}«QI :>-&_'§3 &U@%Téov\l I
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Figure 4.23
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f"(0) undefined
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B) wy= 250+ 3K+

Figure 4.25

flr)=2x +3x2 + 1

-
f'(x)>0 f'(x) <0 f'(x) >0
fincreasing fdecreasing fincreasing
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Theorem 4.8 First Derivative Test

Assume fis continuous on an interval that contains a critical point ¢, and assume f
is differentiable on an interval containing ¢, except perhaps at c itself.

- If f' changes sign from positive to negative as x increases through ¢, then
f has a local maximum at c.
- If f' changes sign from negative to positive as x increases through c, then

fhas a local minimum at c.

- If f' ispositive on both sides near c or negative on both sides near c, then

f has no local extreme value at c.
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Figure 4.29
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Figure 4.30
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Figure 4.31
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Figure 4.35 (a & b)
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\/ (—00)—-3') %%/ ) / (1, o)

" Inflection points

‘ atx = — =, 1
-PY\X\: 0(2 \/ /_\ \_/
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Figure 4.38

y=fx) v A y = f"(x)
: |
| |
|
L
| |
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I —— I
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| I
|
10+ I
I
|
I I I >
—2 -1 1 \ 2 x
: E | | Inflection
" Inflection : : point at
point at |+ : x =1
__1 '
A3 ) |
. AN AN J
"> 0

>0 <0
~ fconcaveup | | fconcave down

fconcave up
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Theorem 4.11 Second Derivative Test
for Local Extrema

Suppose "' is continuous on an open interval containing ¢ with
f'(e)=0.

« If  f"(c)>0, then fhas a local minimum at ¢ (Figure 4.40a).
e — -

- If f"(c)<0, then fhas a local maximum at ¢ (Figure 4.40b).

e R —

« If 7 f"(c)=0,)then the test is inconclusive; f may have a local

maximum, a local minimum, or neither at c.
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Exwrsp‘e ) Use-'th 2" urvalwe T B Uaeatz the il extrema
4 4+ ZLJ
-ﬁv) S ax-bx 12X+ o |
. o\ = _ d (x\ 12 (- [3X+
Figure 4.41 =280 Yol ¥ LS(—\\;

C= b\) A | YA

"%‘é“‘>§ O-@QWZ\ 20+

[
)
T =0
—— —
|
|
4 | ff{(H=f"(1)=0
No local extreme
value at x = 1

(=D =0,f(=1)>0

[ocal minimum at x = —1
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Figure 4.43

differentiablen an interval =

f1s a'smooth curve

on an open interval =
1S 1ncreasing on that interval

y=fx

—_

n an open interval =

’o i
1S decreasing on that interval

ANV

t changes s1gn=>
fhas local maximum

or local minimum

-g(c)-a -g- (c) <0

f= Oandf”

fhas local maximum

f(c 0 and f 4
f h)a_s local mlgmum

N

"> O n an open interval =
cave up on that mterval

/N

f" < 0on an open interval =
fis concave down on that interval

+

f" changes sign =
fhas inflection point
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Section 4.4 Graphing Functions

hw# 8,28 21,33,3C7 3T U2, U w7 47 3, 43, 5T €] 61, 63,6¥.
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Graphing Guidelines for y = f of X (102
1.dentify tr interval of interest. On what interval(s) should the

unction be graphed? It may be the domain of the function or some subset of
the domain.

(?_ 2. Exploit symmetry. Take advantage of symmetry. For example, is the function

even (f(-x)= f(x)),odd (f(-x)=-f(x)),or neither?

—> 3. Find the first and second derivatives. They are needed to determine
extreme values, concavity, inflection points, and intervals of increase and
decrease. Computing derivatives-particularly second derivatives-may not be

practical, so some functions may need to be graphed without complete
derivative information.

—>4. Find critical points and possible inflection points. Determine points at which

f'(x)=00r ' is undefined. Determine points at which f"(x)=0or "

is undefined
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Graphing Guidelines for y = f of X 20t2)

—» 5. Find intervals on which the function is increasing/decreasing and concave up/down. The first
derivative determines the intervals of increase and decrease. The second derivative determines the
intervals on which the function is concave up or concave down.

—> 6. ldentify extreme values and inflection points. Use either the First or Second Derivative Test to
classify the critical points. Both x- and y-coordinates of maxima, minima, and inflection points are

needed for graphing.
@_ocat asymptotes aind determine end behavior. Vertical asymptotes often occur at zeros of

denomix asymptotes require examining limits as

X — F00; these limits determine end behavior. Slant asymptotes occur with rational functions in

which the degree of the numerator is one more than the degree of the denominator.

8. Find the intercepts. The y-intercept of the graph is found by setting x = 0. The x-intercepts are found by
solving f(x) = O; they are the real zeros (or roots) of f.

9. Choose an appropriate graphing window and plot a graph. Use the results of the previous steps to
graph the function. If you use graphing software, check for consistency with your analytical work. Is
your graph complete-that is, does it show all the essential details of the function?
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Example. | (@ warm-up )
| \

Figurel45
\u/u/’f\\lf\\/\JFU

f <() >0 f >()/ 0 ['>0/"<0 f'<O0f"<0 f'<0f'>0 f'>0/"
. ~ ﬁ I
Behavior of f [)ecreasm0 Increasing Increasing I Decreasing ecreasing Increasing

D
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I
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|

|
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Figure 4.46

0 —b
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Exaim‘tlc 2 (1 doman (-0 903 P-B‘ﬂ”"‘d‘%
—E—(x\‘-'—L’)@‘I-M’XO (>) —&00 l :S-"(x\_ x =0 = X

"(200( ==X

X=-20 29
Figure 4.47« arhadzgu -2 ?w@e_—g; o o

(5) werem 5 / JecreoAs ond cmaué] /i

£ 2Q)
Sign of L
f’(X) = (x — 20)(x + 20) fr >0
~ CS—
= Behavior c;ff Increflsm0 %ncreasing

< XS > O
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(6) extreme values and Twrf—‘ec\%v\ P

(7) o\»avn‘;ﬁ— ampu\& be hawor Qm-%(x)——~ W %—\x):oo
Figure 4.49 %> =1 %7 %

Ly~ dovy 7 o N M N NS \J
/>()/ |/<() 01 f'<0 f" |/>()/

——— ! |
Behavior of f Increasing I Decreasing | Decreasing | Increasmg

| l
00 Concave down | Concave down , Concaveup | Concave up

t ! ! |

| 1

I I

— "\ >
@ Do ~20 0 20 x
|

| |

| | |

‘ | |

[Local max | ,
| |

| |

|

Graph of f |
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Figure 4.50

Local y == — 400x
~ maximum |

(=20, 5333%)
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~ minimum |
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Ex%e, 2 Odoman ER0UELHYU L 6) By - )= —00

10 X>

, (7>auaw@ \c—>~L
Taﬁ':4 » @ )y
xo—;‘“-oo%w\ %S -0 “3 I -

200 x*+ 3 (x*—=1)  Signof f”
(— o, —1) — + + —
(—1,0) - + - +
(0,1) + + - -
(1, ) + + + +
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Figure 4.52

VA
I I ' Local minimum |
I 40 = I\ ,
;| 1 \(V3,15V3)
10x° I 4 |
.\,’ = p2 — l I I
' Nl o204+ 1 -
I 1 | Inflection point
I P ’
| I ! / | I I -
1 P | 1 1
A -T- |
R |
-7 | —9() = I
- =20 |
- | I
— — I I
(-V3.-15V3)\ | 1 |
I I
I I

' Local maximum |
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Figure 4.53
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Figure 4.54
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?KAMF\?- <
—ﬁ-(,qz —é— /)(% (‘79(218%—16)
Table 4.2

(_°°9 % B - B -
(_%9 0) - T - i
(0, 1) + + - -
(1, oo) + + + +
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Figure 4.55
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Figure 4.56

~ xB3Ox* — 8x — 16)
y =
VA ’ 8

- Local
maximum

1 =
X
4 -
(-3, —0.78)
Local Absolute
minimum | T (1’ _g) minimum

Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved

Slide - 89



Section 4.5 Optimization Problems

Part T HWi# 16,21,22,2( 2,32 23 34 - Rl T 327, ¥0 W 1,777
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Example What PaIr_o-f WNeqative numbers maximizes \,T):,/xa subd}cf 17
e oostrawit ]mf;\\r=2ogz — &:u»x ‘T‘

Table 4.3 T=2-x+ )

E
Pe=x(a-n) T
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Figure 4.57

Maximum product

P =100

Objective
function P |

.
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Fa.‘f'-.tg). Whal CUETB‘-Q &Immlfg' corml,‘d\at mawaze’ﬂ{Q enclo_seoﬂ area”

hak 7s the aen oL tRaE carral _
' Figuraeb‘f4.580b A= %‘C} <t 4"“4‘{;*?;

A:’Y(4DO*—4—/>C\ Mé[tﬂ/w’oj\ 824‘”'4’)5

A = 4ov-4x +x (-4)

Barn

Constraint: 4x + y = 400
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Figure 4.59

A A | Optimal solution:
(50, 10,000)

12,000 -+ — :
{Objecuve functlon:}

A(x) = 400x — 4x?

8000

4000

% % % % l >
0 20 40 60 80 100 X
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Eanple 2 SmPPm on azrlﬁa Foh‘% S'\'m ‘(jv\t a” Aagﬁaée MWJQ‘ loe Mx-SAaFeOI

uﬁﬂ\'asm(rf— gth, width, and height wit excoeding 64-1n, whatare the dimengons

and volume of o Memwﬂ\ th ﬁ@g volume. underthne_ emditions ?
Figure 4. o V=wh st 2wth=64

= \/ (w): 0 (‘ “ 'w>f/”,> 1\3{24 —2W

h

G

-
el
V(o= V(G)= S V=)
Objective function: V = w?h

Constraint: 2w + h = 64
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Figure 4.61

VA
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4000 -

: : 64
Optimal solution atw = =~

\

Objective function:
V= 64w? — 2w’

::::::\:>

10 20 30 w
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Guidelines for Optimization Problems

1. Read the problem carefully, identify the variables, and organize the given
information with a picture.

2. Identify the objective function (the function to be optimized). Write it in terms of
the variables of the problem.

3. Identify the constraint(s). Write them in terms of the variables of the problem.

4. Use the constraint(s) to eliminate all but one independent variable of the
objective function.

5. With the objective function expressed in terms of a single variable, find the
interval of interest for that variable.

6. Use methods of calculus to find the absolute maximum or minimum value of the
objective function on the interval of interest. If necessary, check the endpoints.
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Figure 4.63

[Chord length = 2r sin g}

S

N

[Arc length = r0]

=Y
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Figure 4.64

T'A
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Section 4.6 Linear Approximation and
Differentials

HW#3,4,7,28,20,30,3%,13 10 38 31 4, 2, (3,55, 7 62 4]
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Figure 4.67 (a & b)

The curve
approaches its
tangent as we

zoom in on P.
S

| Tangent line at P |

Zoom in

.

' Magnification

does not remove

the corner at Q.

p
0
S
Zoom in |
e
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N
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-
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Figure 4.68
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() fwx\aﬁ ot o(:_I M’ X=4 Tangent line at (a, f(a)): =1+ 3 (x 0 > X+ >
Y L(x) = f(a) + f'(a)x — a)
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Exanple > Ectinale fioi ond (358 /
- J)Z(x\:/ﬁ(-! ‘?(‘e"_q ~ L
2=2 Figure 4. 69 = |+

‘f( ?83 ,\T—QN ’_+l = |+~- omlx:-‘l oof”

_ Linear approximation:
'SL\X\ N ’%(45 *-%(4'\ GX 4\2" L) = 3(x + 1)
\ =% +\
=2+ 7 (x—aN=7
1, 1) f) = Vx
| N _3': - I)L_ 1——& |
4= 2,4 T2 |4 |
F%‘ 3 B X=4. |
e :
| |
I H I >
0.1 1 \1 | 2 X
L(1.1) = 1.05 The error in the
' ' approximation
VL1 =1.0488... decreases as x > 1.
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Table 4.4

L(x) Exact Vx Error

[.1 1.0954 ... 4.6 X 107
1.05 1.0488 . 1.2 X 1072

X
1.2
1.1
d.on (1.005 ,.2%,@

[.001 1.0005 1 .OOOS .. 1.2 X110
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e A=0
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Figure 4.70 . e&(x\ N, ‘%[Dx-l"&l(o) (zx—a>
R 0 o _ 2 £x Ll —
Sw2.f &2 2.0 = - 1 &y A Linear approximation:

gx) =X
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¢ over and wndaer echmade

Figure 4.71 (a)

YA

[f concave up at (a, f (a));\
graph of L lies below
graph of f near a.

- J

ki (a, f(@))

L underestimates
values of f near a.

|
ol / ' x
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Figure 4.71 (b)

YA

fconcave down at (a, f(a));
graph of L lies above
graph of f near a.

0 \?
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Figure 4.72 (a)
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=2+ 2 - 3 (X—ZJB
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724@4%
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Flgure 4.73

%’b’ %‘(QAX :c% %:vy@dx
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Examlpleé —ﬁx)'z%a?:x , OMFJZ‘W d,q(}ereiﬁl C’(j:: ﬂ-llX\ CQX

=3. (s d
Figure 4.74 3.2 0 [osin) dx

= — 6 Stn X (oL X JX

J—
)
dy T d_
o dx W
, - -
A y=fx)

[Ay = f(x + dx) — f(x)}

\|

|
< dx >:

:< Ax >

dy = f'(x)dx

1 |
| |
I I >
0O X x + dx X
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Section 4.7 L’Hopital’s Rule

HW# 17,21 22,31 37,3 48 bl 1050 G 53,57 £C 73,77 o % 1477
}
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Theorem 4.12 L’Hopital’s Rule

Suppose fand g are differentiable on an open interval /
containing a with g'(x)#0 on / when x # a.

| hmf(x) = 11mg(x) 0, )then /

11 (x) _lim S (X)
T) g(x) agl(x),
/r_—e .

provided the limit on the right exists (or is = ).

The rule also applies if x — a is replaced with

@oo, x—>a+,0|‘x—>b
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Theorem 4.13 L’Hopital’s Rule
(Infinity over Infinity)

Suppose fand g are differentiable on an open interval /

containing a, with g'(x) #0 on /when x # a. I@
om0~ 24

en

lim )
e g'(x)

provided the limit on the right exists (or is + o).

The rule also applies for x — o, x > a",0r x—>€z\‘. "
fo=x" x e
« )
x)=¢€
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R Al
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={im =0 y = gx) °°
Mo d)) | 5 2 \—g(x) atx = a ~ S 3 49
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= X* - (v*=3x)=3x _ ()= = Ve
3%:& wd(rf?x "x%”& X’L'J 3X >l H‘] %

Procedure Indeterminate Forms 1 to the Power
Infinity, 0 to the Power 0, and Infinity to the Power 0

—
—_—

=2
2

Assume lim £ (x)*") has the indeterminate form 17,0°, or o’

xX—>a

1.Analyze L= liin g(x)In f(x). This limit can be

put in the form 0/0 or oo/ x,

both of which are handled by I'Hopital’s Rule.

2. When Lis finite, lim f(x)*™ =e’. if L =0 or—oo, then

X—>a

lim f(x)*™ =00 or lim 1 (x)*" =0, respectively.

X—>a X—a
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Figure 4.78
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Definition Growth Rates of Functions
as x Approaches Infinity

Suppose fand g are functions with ﬁim f(x)= liin g(x) = oo.\
Then fgrows fo%ster thang asx oo if 5
7 X

2(0) A

e
— lim =0 or,equivalently,if lim
- X—>00 X , , X—>00 T—

The functions fand g have comparable growth rates @XZ

im 2P L
e g(X)

where 0 < M <« (M is nonzero and finite).
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Figure 4.79

Y 3

\

p
Powersof x (p > 1)
grow faster than linear

functions as x = <,
g J

200,000
m = 100, 200, 300,400
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Figure 4.80

y = b*forb = 2,
- 2.25,2.5,2.75,3
-
M= \
Exponential
80,000 + functions
grow faster
than powers of x
60,000 + aS x —> 00
. J
40,000
20,000 +
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Theorem 4.14 Ranking Growth Rates as
x Approaches Infinity

Let f <<g mean that g grows faster than f as

x — 0. With positive real numbers p, q, r, and

s and with b > 1,

(e 3)<c{ke s <<l d

——— <
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Section 4.9 Antiderivatives

Hw#u,,7, 21,2020 34,30 1o, 42, 62,41 72,77 ,88,91,77, fo7 11 12
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Definition Antiderivative

Afunctlo an antiderivative o@n an interval /.

provided |F'(x)=f(x)} forall xin /.

e Theorem Fuamﬂicﬂenﬂﬂlve o-f‘g' - s0 15 F+C ’EW“’@WM -
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o,xam';'es G—I(x\ =6(x)
w P1do= XtC

Figure 4.90

F(x)+ 3.5 \
F(x)+2

Several antider ivativeg of | I Gis any antiderivative of g, the
f(x) =1 from the family graphs of the antiderivatives G + C
)+ C=x+C are vertical translations of one

another.
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i)

Theorem 4.17 Constant Multiple and
Sum Rules

Constant Multiple Rule: jcf(x) dx:cjf(x) dx, for real numbers c

| B-\
P\ _ —_—
Sum Rule: [(f(0)+g@)dre=]f(x)dx+ | g(x)dx (ﬁ \‘ P X

P+
Power QuJe ({’#-\): J”_X_P_c';x =F"\;l_’)< + C

3 %
Saxzdx =3--%0( =x +C
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Table 4.9

d
l.a(sinx)=cosx => fcosxdx=sinx+C
d : :
2. a(cosx) = —sinx = jsmxdx = —cosx + C
d 2 2
3. E(tanx) = sec’x = Jsec xdx =tanx + C
d 2 2
4. a(cotx) = —cscTx = fcsc xdx = —cotx + C
d
5. E(secx)=secxtanx = Jsecxtanxdx=secx+C
d
6. E(cscx) = —cscxcotx = Jcscxcotxdx = —cscx + C
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Table 4.10

d
7. L) = & fede=ex+c
dx() =

o

d 1 dx
8. E(IHM)_; => f;—lnx|+C
1

d . _, | | dx .
9. dx(sm x)—m = | 1_x2—31n x + C
d 1 [ dx
10. — (tan ' x) = = =tan 'x + C
dx(an ¥) 1 + x? J1 + x? e
d 1 dx
11. — (sec”![x]) = = f =sec ' |x| + C
dx xVx?—1 xVxr—1
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° ]_:nT’I‘Ta_O\ Volue :Pm[)‘ﬂm ili’(‘x\ — /xz-zlx“l "f(x) = 7
ord7

Figure 4.91

= x\ S)’?dx—y@ 7—")4 “_L’K X _EC

Jf{eﬁ

TAntlderlvatlves
of x> — 2x. J
\ 3
%‘:%(b\:g‘h‘ﬂ. ¥i y=%—x+2
: - x>+ 1
= L + C "

3

~ Cc=

(8]
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Fv=1-

—%U\ =0
Figure 4.92

General solution:

y=t+%+C 7

y=t+%+1,t>0

y=t+7,t>0

y=t+%—1,t>0

y=t+%—2,t>0

Solution to

f@=1-5:£1)=0

=Y

Solution to

L fO=1- A== -2

-4 -2 |
1

y:t+?+1,f<0

y=t+%,t<0

y=t+%—1,t<0

y=t+%—2,t<0
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EXamp’e (f A $bne TSTKJM)I\ Ver,-T \A.?warof a t=o u;d/\ @ ve]Dc'f of 4o m/5

from tht edge of acliff thal i< jop m a/:cji%a rver * é

() FTh_c’i’tﬂ\QVelod Vet) of the m%‘ec’l‘ ‘fw‘tZO. (b) F’m&&&\)o{r\?on S_&H_
Figure 4.94 o 4 maimun hait abwe e river.

Tiven (d) With what sF@icﬂOebWe%ZEt shiha—the river ¢

\/(b) = 4m S gqgjveecst 11115132113/ : 1 Maximum height, VC—E) = - 7 g‘“f_' + 40
3(032/0'5141{ s =~ 182 m ’
9w/ scﬁzvte).:-zgtm
+~\=< -/ "‘/S :
(1(“ ) = St)=-47¢ +4t+C
vee) =~ 7.8 e fo=<0)= © .
% {:\)‘l “p Y Obi SH)= - 4’7{- + Q&)f-;'—/od
_ NI ject falls to the
\Y (0) — 40 M/S % 4| river after reaching
Height = 100 m its maximum height.
vit)=-1ét +C
4o=v()=C '

@Pearson Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved Slide - 162


iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad

iPad


Figure 4.95

v A
40

Positive velocity, |
~upward motion |

/

"The velocity is 0 at
t = 4.1 seconds, the high

/ \ point of the trajectory.
} i i >
] I

() = —9.8t + 40

{ />

404 | Negative velocity, |
“downward motion
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Figure 4.96

A maximum height
of 182 m is reached
att = 4.1 s.

\ s() = —4.9¢ + 40t + 100
1 This is the graph

of the position
function, not the
path of the stone.
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Object strikes

the water at
t = 10.2s.

@Pearson Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved Slide - 164



	Chapter 4 Fall22
	4.9
	Chapter 4 Fall22



