
MAT226 Lecture 28 5/13/2020
( Review for final Exam)

*I . The NYS Highway dept. is planning to build a picnic area

along a highway, which will be rectangular with an

area of 45, ooo square yards , fenced off
on the 3 sides

not adjacent to the highway . What is the
least

amount of fence needed to complete the job ?

←→

q Target function :flxyt-xt2yypimicweaq.ESglxiy) - Xy -- 45000#
Constraint :

-

Lagrange Multiplier : Of ( Ky ) - A Ogcxoy)

(and = X (y , x) ⇒ III ? ? ⇒ a. f. E
⇒2y⇐

Plug back in the constraint: x. y = 45,000

X. I = 45,000

x'= 90, ooo ⇒ K€007
Ai Minimum amount of ⇒ y=Is⑦
fence needed is f- (300,1501=600 yards .
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¥2 Consider the vector field ft. R'→ 1123 given by
F (Kya) -- fxtz, - y - z, x- y)

a) Is F Conservative ? If so, find a potential

f: R
'
→R such that E --Of .

F : RB → R3 is conservative if and only if curl F' = O
.

I simply - connected

are E- ox E- I :&: Ig: ¥; f- Lao, o) .

Therefore F
'

is conservative .

Lets find a patented :

flxiyizf-fxtzdx-gly.it) = II tzxtglyie)

- y - z = taye (x ,ya) -- FYI (ya) ⇒ glial -J - y -zdythfz)

f (4h24 - II tzx - 122 - zy +hug
=
-E - Ey +htt)

x- y - atzlx, yah x - y th'A) ⇒ h'Ako
⇒ htt) - c.
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flxiy.tt/--E-Ta2tzfx-y#T
b) Compute fyE' dy where yltl - (costa, sint) , tetany

×t "s:÷::
so

c) Compute f, E' da where alt) = (t.tt/.tEGiB .

fat
'

da - {Of da - flaw) - flaco) -- flat .H - Homo)= =
= O

.

¥3 Compute §xydA where

i

a) Is is the triangle with vertices loco) , (401,148)

b) Rz is the disk of radius I
centered at the origin .
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"

.

ri . :*:*

× §
,

xgdt - fog !×xy dydx =

= fo
'

XII!" dx - fi 1621 dx - 8¥11!-2.2
"

"
r" ¥

-⇒

§
,

xy DA
- {
"

god rrhososinordr do
= §!
"

size do.µr3dr) E)
I. FEE . 4 .
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¥4 .
Use Green 's Theorem to compute the following :

(0,3) (3,3)

a) f dxtdxydy Finn) face
a

✓ a
T F =MitNj v d

r : :÷÷?÷:÷÷÷÷÷÷ .

-man.

Coco) y
13,0 )

fgmdxtndy-ffifff.AM#dA--fogo32y-odxdy=2.3.foydy--6. Iz f! - 3.32=277

b) fyfxyteildx-H-lnktyhdy-fffN.fi - IF)dA=- -
M N r

p

1 - -f -a

I:-[
"

xx - xidsdx
a

0 it

r: o exert = Jjxylosimdx-fotxsinxdxozyesinxpwb-fxuxtsinxyj.ae/
5



¥5 Consider the function fix, y) .- 4×3- 3y2tl2xg -18g -1400 .

a) find the tangent plan to the graph of flag)
at the point loco , flood

b) find all critical points of fkn) .

c) classify all critical
points into local minimax,

saddle
.

Offkey) - (125412g , -6g -112×-18) .

a) flo ,ok Goo . Graph off is the zero levelset of

f-(Ky ,z)= flee) - Z

OF hay E) a- (12×4 12g , - by -112×-18, - 1)
OF(0,9400) - ( O , -18, - 1)

Tangent plane to graph of f
at Coco ,4oo) is

( (x - o, y - o , z - Goo) , ( O ,
-18

,
- 1)7=0 .

+ 18 y + (2--400)=0 ⇒ 18ytz=4oI
b) Of hay) - (12×2 -112g , -6g -112×-18) Coco)

{ x'+ y - o ⇒j-'⇒ ⇒ III 's
- y -12×-3=0 ⇒¥-3 6



If x - I, y = 214-3=-1

If x =-3, y = 21-37-3=-9 .

aiticalvoints(s,s),f3#
c) Offkey) - (125412g , -6g -112×-18) .

n.sn." :)
Messed . -i. (2,4 I.)

det Hmt"qko⇒ (hDisasadd↳

Hess ff-3 , -g) = (TY If) dettloff3-91=432-144> oLif f-3, -91=-72 so
⇒ t3-9)isaloedma#⇐
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