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Sec 4.5 : Optimization April b

p. 285 #19. of all boxes with a square base and a volume 8ms
,
which one has the

surface area ?

~
volume

! area

" !
it Eat

ax¥=ait÷ . no

top and sides
bottom

The domain is ( o
,
ad

,
an unbounded open interval .

¥ = 4×-3×7 = 4*1×3- g) f The critical point is at x -- 2
.

fee call : critical points are where the derivative is

I zero or undefined
. There are no points of the

domain where dah
,
is undefined

, only one pointFor ocxcz
, did, so so Atx) is decreasing-4hm day, = o . ) A

for x=2
, did = o . ✓

•
*For X > 2

, dash
,
so so Atx) is increasing . ¥

Sothe minimum surface area AN = 12mi occurs for a box of site 2mx Im x 2in .



Sec 44
. p . 278

# 21
. Axl = (x- 6)txt 65 = (5-36) GAG) Ist 65-36×-216
f-
'

(x) = 3×2+12×-36 = 31×74×-127=34+6) (x-2)
f-
"

(D= text 12 = 61*2)
Ii- y

fro T L Jo J f ly -- fan
-Ftto - - - - o ttt t /
f
"

- - - - o + t t t tt t /

ft-27--1-87145=-128 rim¥h= no

f- (2) = C- 4)$4 = -256 *. xoxo

/
t-2
.

-"8)4) ling
.

text = -a

| (z
,
-256 ) April

/ f has an inflection point H.

- 1281
,L is increasing on to

,
-61 and on 12,0)

, a local minimum point (2 , -2567 ,decreasing on f- 6,27 ,

concave down on C- oo, -21,
a local maximum point f- 6

,
o)
,

concave upon G. ad .

no absolute extrema or asymptotes .



Sec 4.5 p .

287 #41
.

Let r be the radius of the semicircular windowpane .

IT F

N
The perimeter is D= Tlrtzrt 2h = 20

= (At2) r t 2h = 20 k= to - r

-

2h = 20 - Tir- Zrl l "
I ddIr = 20 - fat 4)r

A- If r
'

+ zrh The critical point is at r= ¥+7 .

=
it

when 0 < re ¥+7 , dat > o so A is

z r't Ir (lo - THI r) increasing .

= Zor t ( Iz - thtD)r' when?¥, e r e f¥q . fetty - o so

#
= 20 r - T r' A is decreasing .

\M So the maximum area occurs

wer A = (20 - THI r) r when r -- 7¥, . Alternatively since Azo

o Io ¥⇒ requires r to be in lo , 7¥41 , we need only
at 4 check A at endpoints and the critical point.



The dimensions of the window that maximizes the area

arean Ir -- Fifa
¥
. i -
I / I Ih = to - r

-

- lo - "I.7¥,
I- =

to - '4
Zr = 41 =

to fat4) - 10 (Ttt2)
It4 ¥4

-
- I

See 4.6
.

Linearization and Differentials Tt4

t.EE#E.
TgFdToxination ( linear approximation Apithy



For x close to a
,

f-Cx ) a Ux) = flat (x-a) t Ha) = Dex t
^ -

approximately linearization ffa, Ifta) - afca)
equal to

off at la ,flat)

Example : Use the linearization of rx at (25,57 to approximate VI .
is y =/'T f-Cx) = II ,

Fus) = 5

f
'

(x) = 2¥ ,
f
'

(25) = 2¥ = To↳ The linearization of SI at 65,5) is
25 26 Ux)= f-

'

E) (x-25) t f65)
= to (x-25) t 5 .

If X = 25 then IT a fo (x-25) +5.

Eg .
12T = To (26-25)+5 = 5.1

-

z correct to 3 significant digits .

Check : VIG = 5.099019514

Cruder approximation : VI e s . (correct to one significant digit)
constant approximation VI re 5



* i¥aFTh"our.am
=d× function fix) = rx changes by

an exact amount#
Ag = f-Cx) - fast .

25 ×

The secant line from (25
,
5) to (x, ful)

On the tangent line , has slope try fCx) - fast

= = f'as, = def
DX

=

dx
Until now we have written ditz as an indivisible symbol . Now we are interpreting
dx and dry as changes in x and g . They are changes on the tangent line
(just like ox and Oy are corresponding changes on the actual curve off ) .

dx and dy are diff .

We'll interpret VI re 5. i in this new language :



sy
flat -- to -- ditz ⇒ dy -- to dx= f. 1=0. ,

dx =DX = 26-25=1
As we wore from x = 25 to X = 26

,

the corresponding change in g is# Dyne dy -- ol .

25 26
So 525 I 5.1

This is a quick and easy interpretation for differentials .

We will be using differentials
throughout calculus .

Integrals fabfexldxw
If g

-
- six

,
find Gaz and dy .

If
,

= cosx so dy -- Loos x) dx
x→ u - y olya

,

= dyq.dz soo by ry dy = cosx Ix



See 4.7 I'Hospital 's Rule
x3+2×2-X- l l t ¥ - ¥ - ¥3

The limit him-= him- =
'

z .

X 2×3-5x x→a
2 - In
- Trivet

"

indeterminate form F-
' '

form

the limit him t = O
.

X→
3×75

"determinate form at
" Do not confuse l'Hospital 's Rule

with the Quotient Rule !

Lingo sift = i

y

'

indeterminate
form of

liltopitatshle For limits of indeterminate form E or ¥8 , tiny tg¥, = tiny f,
assuming the second limit exists .

eg . figo h = lying
.

6¥ = i
.

g. him ";¥; -- fins. 3 = him
.
Y = him. I -- Zxx



eg. him xe
"

= him In, = lion ¥ = o

x→ - Xx xx

indeterminate indeterminate

form D. o form E
*

y Don't keep using e'Hospital 's Rulebeyond this point ; that
eg .

him x lux = him the approach never

wot wot t
= xtismot = xtimottx) = O '

reaches a
indeterminate conclusion .

form O.tw) indeterminate
-N
-

him, thx
- fish. = limo. = bingo. friend) this=i
indeterminate

(a-b)Cath) = of- b' Note :form of VxIox=Vx4H⇒
.

VxI0x + x
x't 10x - x

'

=x Vitexhim
.
hhittox - x) T.to,

=

a #+×
-

- his
.
vx¥x himindeterminate form - oo

=
X if x>o

= him. ÷+,
= ¥7,

= 5 - f. × if xiao


