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Math 151 - Week-In-Review 9

Topics for the week:

3.10 Linear Approximations and Differentials

4.1 Maximum and Minimum Values

3.10 Linear Approximations and Differentials

1. Write the linearization L(z) of the function f(z) =In(3z +4) at a = —1.

£y = n(3x+ )
o.=-|
£(-1) = (3D +4)

Lix) = $(a) + Fla)x-a)

Llx)y= O + 3(x-CW)
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2. Write the linearization L(z) of the function f(z) = vz —32 at a = 0. Then use L(z) to

approximate v/—31.

fy=2x-32 = (x-sz)\/s

Llxy = §(a) + (o) (x~-a)
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3. Approximate V/1.3.

F)= Wy and o= | L{x)= ¥\(¢) T -F(‘(o.)(ﬂg -a)
= + b %, =
o — o
FNY =Tt =) LY 1 (et 4 |
_43/44 a4
dfl) _ L (x)
dx "l"" _@'"{:3‘ S s LR
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Fria ) iz = L03) = 3
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e — > ,,é«, | w7 -’:~
9* 44O g4 0

4. Find the differential of the function, y = €** sin(3x).
2Fr _.
=e” suni(3x)

Sy - (26*5in(3x) + 3cos(3x) ™) dx

5. The radius of a circle increases from an initial value of 10 cm by a change of 0.1 cm. Estimate
the corresponding change in the circle’s area. Then calculate the relative error and the
percentage error in the estimate.

A: -‘(_Y'?" = |[ODem ¥ = 0.lem
dA = 2wwvar
JA=12w(o XNet)
dA= 1w ewm”
qA 2xrdr_ 2dr_20@Y) _ 1
rolative uor = T - /7 T T o 50
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: - _ | _ io0/.= 27,
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4.1 Maximum and Minimum Values

6. Use the graph of f(z) below to identify any values of x for which the function
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(a) has an absolute minimum.

nov-L

(b) has an absolute maximum.

Q (W hewn x:r\)

(¢) has a local minimum.

ks | ( wWhen x:]_)

(d) has a local maximum.

v (Ohen x =4 )

(e) has a critical number. . ‘ | ) Dori UW&OJ
Whin §x) @ dﬂ-{fww—c\ bud not contimuowsd © owua ‘XK{S

x=~—l,o,'2_)3,"§
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7. Compute any absolute and local extrema for f(z) = 62° + 922 — 362 + 8 on the interval [0, 2].
‘?(K):(oﬁs‘\" A -3Lxt8 o comtiuowns ow (o,2] o L)

N o ?D\‘ZWM
F O =13 1Bx-36
Critical numlars: T (x)=o or $/(x) dosn not axist im Yhe domain of fl)
1¥x*+ 1€x -3, =0
xz+ x-2=0
(xa2)Xx-1)=0

xll:zo w ::\\:0 (=-2 o met in ¥k wterval Co, 21
k- =
x| Fx) « Bbsolure Minmum of -3
andpt O 5'(")':‘:;0)’*qu';““”“g . Absolute Magimum of 30
. U um i -
|0y = Ly 90y -6 I Roesl Manme oi
- - Local M ax imum © none

ondet 2 £(2) 2 G2Y+A@)° - 3L Y
= 30

8. Does our answers to the previous question change if we adjust the interval to (—o00,00)?
No abselute sxtrema when dua wmierval Lo o i
wWe aleo add Yhe wL‘tM& vormloor X =-2
£E2)= QLD + A2 -3L02Y+ 1% = 7Y
]QO»J o &OCAQ WLOLX i O,R_, 1Y .
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9.

Compute any critical numbers and absolute and local extrema for g(z) = 1322 + 9z|.

) N (Bx*x) £ x 2 -3 3x2 >
C&()‘)"SK “”qﬁ): ‘(3Kt+q") '\S,_?Lx&o * +qx>'o ’;;3: “ '
(B3*+9%) if xz0 ez P
1Y %2 () “3(-) s(*)

' “CEY = bx+q +§ x<-3

,

Creitical Nowalsers:

"'(o)"‘cl 14 -3¢4x¢0O
Lxt9 14 x>0

((x) doso not sxiSt
(x) doso nOR ST

$Cx) =0
(L x+9=0 © :‘\:);;‘?ﬁ-‘-o x=-3,0
(o7<=';7 x=-3,
N /.;—C ) e Absolute Minimum of O
S S |
-3 ‘3(’3>z+q(‘3)\ =0 * Neo Absolute M ax imuiM
. R ;“ O
-3 ||3@p A= & Local Minumum ©
z .
+ Local Maximuomn of T
O 1[3(o)*+9¢to)| = ©

10.

«~

Compute any critical numbers and absolute and local extrema for h(z) = arctan(5z%). /2
% (x) = aretanl 5x*) ie contmuous on (=, 00) ‘:XC)

ARG _ ‘ .7ox _ _10%
dx |+ (58 |+ 25x
Cvitical Numlbers:
1Ox -0
4 .
Lakag ¢ No Lbco§ - pt\oSouuv"’{ MQXJMK
jox =0 win Hhough Phe Srorizont
X=0 M\&,m\o%“"ﬁ-;@ \a."W/L
Se
X ) c Local and Absolute Mlinumum
0 w-kanCSLO)L) = O of O
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11. Compute any critical numbers and absolute and local extrema for f(z) = z(z — .

.‘,Cx>: )(()(‘3>-l= x>f3 DU’W\&:\—/\A X E ("40,3> \-’(gJoo)

F1le3= 1(x-3Y " = 1(x-3) - %

= (x-3) - ¥
fx =-3H*™
- -3
(x -3D*
Crixical Nowmbars: . No local axtroma
3 =6 o Geidioad muambars . No absolute 2xtrama
(x-3*

12. Compute any absolute extrema for g(z) = 4 cos®(2x) + 42 on the interval {0, g] .
3(x)= Y cos?(zx) 4 Yx (X) b tontinuows e Yo tlosed
wterval Co, %2 |
d ?()Q
K

1]

$ cos(2x) (-sinl2n) 2 +4
~lo cos (2x) swn(2x) +4 (N°+Q © 2sin(0)cos(p) = S}n(26)>
-3 sin(dx) +4
(_,rl“(‘;(‘.&\ MU»VV\.WS.'
o Ys't\f\ qu)'l' Ll =O , A\oSolw\—e, ‘\)\.‘\n‘\muvm a‘g 2-88(0

S.lnt'{;() = ‘/2_ , A\,sol\ﬁre M&‘)L\W\ILW\ O‘F ﬂO.Z¥3
"\X = —E;-\-Z’KL or L{K
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3
+
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W
Wy

= T R1Y x
A I

- X 5%

\
+
1

~
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Xx] g9 (x)
0 | yesttoy+4(o) = Y |
Vi) 4 cos T+ H(Ton) % #.250
557 | 4 cos (i) + ) X 2,386
Tl 4 sty + (%) % 10,283
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