Period 3, Jan 8, 2025

1. Use the graph of y = f(x) on the closed interval [0,6] below to [ind the following:
a) The open intervals on which f is increasing:

(1, 3)U(% 6> v

b) The open intervals on which f is decreasing: \ ! //
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¢) The open intervals on which f is concave downward: : v
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d) The open intervals on which f is concave upward: 0 >
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¢) The coordinates of the points of inflection:
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3. Given f(x) = sinx — cos x. Find the Point(s) of inflection of f(x) on [0, 27]. Justify your answer.
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6.1F f(t) = 2t* + 3t - 36t, find Fiix)=— nevease Co=no (30)

(a) the intervals on which f is increasing or decreasing, Justify your response, ‘/e“’e-.ge_
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(¢) the intervals of concavity and inflection points, Justify each response.
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7.1 g(x)= :;_—1 find (=) U(-l,0) (0,) A /,aﬂ)
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(b) the x-values of local maximum and minimum values. Justify ynul lcspnnsc
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(¢) the intervals of concavity and inflection points. Justify your response,
g inFlecT -
Poin7s o¥ MFETron  y=-I  ¥=| v X3
7 (yo>==22"""_

?");2 AP N S (xxp?
gt S 9 b s AN
)= 2 71
. . 7 (™5
X X ﬁ (o) é(o)" L
%ﬂ)z Y = %"):% " (o _,)3 -
Xy (X-D(X+1) ;,(__,) =@ 7 (3) = H’H}—,.ﬁ
A () +
) R 2
7/(“:&') YOO | 3 Fax58 % gpeseng
CX’"_/)>~ Q()'—/)R (Xz—l)l X=0,1,-/
-2xte 2 +¥xd

- A0 (A0 (a0 5]
(Cx =)™ (p*s

v _ éxl-l-l _
7’(}()— T:a’lw /-S+ X //\FOSSI'b/e
(X*=7)" (x-Dxsr)® X=- INFlecT jo PTS



Uze in vele*®

e ho taronrt i

Example 1: Find the tangent line'approximation of f (x) = 1 + sin x at
the point (0, 1). Then use a table to compare the y-values of the linear
function with those of f (x) on an open interval containing x = 0.
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Example 2
Use local linearization to approximate v16.5. Is your answer and
overestimate or an underestimate. Justify your reasoning.

)’:(/7:)(‘1 Foond a UTf— :4 7'0,,?2,,7" Line
v £

7 T (le)
’42 - A a7 Ches, .5 == Lo (4T
Ax X
A -7
Shre 55 =8 /= gxth
94-L.)é+b FO“”‘Z
8 Tahge,,-(—
[Méas 4=+ L e
l6 G000
€7 CRINS
?50 )/.: -5’-,x+a.
78 /
20 JI6.5 =5s)+>
| el
——0 2.0625 +2
4,04':20’71% 4,/Oé9~5

Soly J/
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Your Turn: Estimate (3.01)3 without a calculator. Is your answer and
overestimate or underestimate? Justify your answer.
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The number of gallons, P(t), of a pollutant in a lake changes at the rate P'(t) =1 —3¢™" s

gallons per day, where t is measured in days. There are 50 gallons of the pollutant in the lake at

time t = 0. The lake is considered to be safe when it“eontains 40 gallons.or less of pollutant.

(d) An investigator uses the tangent line approximation to P(t) at t = 0 as a model for the

amount of pollutant in the lake. At what time t does this model predict that the lake

becomes safe?
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Let f be a function for which f(2) = 6 and f'(2) = -3
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If the tangent line to a graph of f at 2 is used o approximate a zero of f, then the approximation is
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A linear approximation to f(x) = xsin (I—;
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If f'(x) = 2xe“1"' — 3xsin(xx) and f(1) = 4, approximate f(1.03) using a linear approximation.
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Example 3: Find the derivative of each function in differential form.

a) y=2t3+5t*-3t+1

J{Z= A ol
g 6T 407 =3

4/ = (é 7_)-/-/0/\—3)/7—

Example 5: Inflating a bicycle tire changes its radius from 12 inches to
13 inches. Use differentials to estimate the change in perimeter of the
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