MATH M+ & MATH 419

ReGITATION 4

Chaptes Ar . More Aﬂa\iccﬂims of Differertiaton
4.8 Extreme -“alue Probleme
4.9 licear Appaoxnmaﬁons

4.8 Eudﬁem_\[ahe. “Problems

1. Tind e dimensions of a Rscmusie of largest orea 4ot con e inscriped in @ GRCle
of Rradius ®r.

Solution:
Te area of 4he rectanqle is A=XY

Tirstly by using ihe eelation between X,y and R, we reed
e o wetke 4re area as a Hfunchon of x a

2 2 2

= = 1R
R= X4 8 = y= /4E2-x1| ; e [orae} (t{xoon % \
f 4

nd moximize A

tre area (an be

onsideered as O

Tre area of 4re Eec\:ongte is Alx)=%X. 44-22— K- . WNE ITY 1“’-]

o 2
For stmphcdﬁ . {ind dhe absolude maximum value of [AGa]™ = f60

f60 = x*. (422~ x*) 15 (onfinucus on foiR] 5o # has obcolute maximum and enintnum
Jalues.

£ = 2x (4R7-53) 4 X7 (=) = 8% x - 4.:&3-_ dx (20°-%7) = 4% (2R -X) (JT R +x)
I il it KO € D) are crificol points

% =0 , x=3R arc +re encho'm'\‘S
x=JZ.R € b

of 4be domain .
Xx=-2R & bi{)

X 0 JTR 2R 2 ‘ :
P , When x=J2.R [Mﬂ] has #s abselule rmaxiraum
by sl + - \ value, so Al has alse absolute moximum value
0| 2 /1Y \ ak =43 .

oL
(absolute)

Tre dimensiong of Jne qectanﬂle p R R

5=J4a‘_x1 -,fA,R‘.:i;“-_\E‘R

("=}j , when & ic a square 1 Was moximumn area )

- S



2. Find 4he equcrhor\ of 1he line paqgma -khppugh (35) cuts of 4re leoct area {from
the {irst quadeant.

Solution:
J To write 4he equcrﬁo*\ of Hhe line , we reed to
ind the c\o of this line
5.3 + pe

tan©=m slope
\ Tren the equation Con be weitten ag
g~ Dm0 (= B)
ey \<e>_, % Indercepts of 4re lire

3-32 X=0 = Y= 2-3m
m

=0 = x= a5
3 m

Dbserve 4hat ‘jli<e<‘|1 3 4anB® <0 = m € (-%(0)

Tren +he area of 4he Region Con be weMea ag a funchon of MU

{tm)_ § Lo sm\ % 5) _L 30_ 9m - 25\ m € (- %,0)
$ is comhnuous on (-90,0) | lim Fn) =m0, lim )= % » § has no absolule maximum
Moy - % M0

Jalue , bt * hac abtolute minimum value.

{'(m):_‘;lz_(_Q+3_5 L%(%ﬁ)(%aa)

m'l

ftm=0 5 m=-3 €Dp

M= % ¢ B
m ; —E D
N 7 \f - -5 , [ altains e abeolude minimum
f'o) | — ¥ 2
value .
N 7
Minimu e

Tre equaﬁo'\ of 4re lire qusins J.h&ous\n (3,3) wdlh slope m= '%—

3-‘5:_% (KB Y
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3. find the chortest distance {frorm 4he point (8,1) 4o 4he curve Y- J+x/2

Solution

Tre dictanz petween (8.4) and an aabi'tec:za Point o1 4he
3
cwrve (x4 x) is

dey o j (x-8Y 4 (442> ' , %% 0

we wart to minimize dix) , for ;im.PlicHB fied dre abkalute

The cupve is defired. rnirum of  £6) = [dtal on [0 )

for x% 0.

2
{0y = (x-8) 4 X3 2 ><3+x=_1bx+fo4-

( lim f60= 0 .4 hac o absolute raximmum value, but & has abolude minimur value )

X =5 o
£'(0) = 3x74 2% -16 = (3x +8) (x-2) x. ] ? L ( Gaupore  endpoint and )
f'60 =0 =3 x=-%/3 g‘;{ D) l ; ':u ‘ ‘; caitical point
X =2 € DY) .

local  Minicaum

f(1)=8+4-32t64 =44 > d-J44 _, abcolle minimum
-F(O\: 54— = A(J\;@;G

3
e shortest distona from (84) 4o y=t+x s Jag.

4.9 Linear Approximationg

J
2 ) The linearmization of 4he {unction § about a is the
3 »
Y i function L defined \nﬁ
o 5: L(’(-) :
L) = fla) + {'tay (x-a)
J6) R L) = flaye {'a) (x-a) provides linear.
approximnations for values of { reor on.
—3 X
a X




A-. Let { be a diffcrentiable function such dhat {() =0 and o ey [60]°= 2
tstimate  § (1.00) usin\c} lioeon  approxicnction.

Soluhon

Tre point 101 i close 40 1, so Hre linearizotion of § about x=1 Pprovides o
lirear appRixication  for f (1.04),

The lirearization of § about x=1 ; LI =4+ £101) (x-1)

T fied £01), differedicte  x% x.46a+ [feal= 1 implctly

2 f6) £ % 60 4+ 2§60, f'x) =0 5 put x=1, {(n=0

4 i+ {' + 2{(h. ' (H=0 = {'(H=-2

—
=] o

Tusy W= S0+ ' x-1) o © 4+ (-2) (x=1)
{40 = LU0 = (-2)({.01-1) = =002

5. Estimate  orctan (1.01) — arctan (0.99) using lirear. approximation..

Solution:

The points 1.01 and 099 are close 4o 1. S 4he lireariration of {6 = arctonx  aobout
x=1 peovides lirear  appeoxirration —fna both  arckan (4.01) and aectan (0.99)

{ix) = arctanx = H(1) = arctani = 135

Py = A 5 fMy=d__4
4 e 141 e

Tre lineacization of § abort x =1 ;

Loy = £+ ') (x -1) = 1);.+ % (x-1)
arctan (4.04) & L(404) = T 4 4 (A.01-1) = T + 4 (0.01)
4 2 4 4

aectan (0.99) & LL0A = 1&

arctan (1.00) — arctan (0.99) = /‘%(1, A:i (0.00) f/{ + 3 (0.01) = ©O.04

+d ox -1 = I‘I\r +4 (-oo)



