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To be conservative
, § F. do = o for 2¥ closed

loops S, which you
are not given in theproblem

Example .

let C be unit circle x'ty
'
-
- l

Ccw

E-- so
,

xD

Then f E. de -

- H 2x DA
''II x'tf't



"÷÷ii÷÷
.

but Q
,
- Py -- 2x which is not

identically zero
"""

i÷i÷÷%÷::'m.
ATL;DR: the three conditions in thepoll imply
that fat.dE=o, but are not implied by it
for a particular closed loop C .



#2) §
,

4.y)
. de -- O for all curves C

,

so this does not compute
area enclosed

.

§!-y. x) . de -- $2 DA -

- 2. Area CD)

§
,

Gtx
,
x) . de = 14,1 DA -

- Area CD)

In practice , one would probably use to. x) or f- g. o)
etc

.

Something simple w/ Q.- Py -- I.



#3)

fax' dy -

-
- 1/35 DA < O

.

T en
positive(4×3). di quantity

#4) To interpret z -- fix.y, as a leveled

fcx.gs - z -
- O
-

Flay , z)

Ifla, b. Aa .nl -- tfxla.bl.fyla.by - l)



#5) Can 't invoke EYT b/c x2- y
'
-

- I

is not bounded (although it is closed )

¥th
ex) fcx.gs -- y has no mat

or min

on this curve.
# 6) The 5 - level set of fcx.gl

is a single point .
This can only happen if the rest of the graph

z -- fairy is either above or below z-- 5.



-
-
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I • 7

I
along eachpath ,

t there must
I • .

I l be apt. wherei •
, fc2.ms/fcx.yp--5 .

I r

'
-

-
-

-

Conclusion : 12,3) is either local minor max
.

¥7 )

¥dicannot behenenonzer
flap -- xyts ⇒ saddle

fix .yi=x2yt5 ⇒ local min

etc
.



* s'

within::*
.

(Rmk : the CM must be in the
"

convex hull
"

of D
,

but that beyond the sign
of what
we discussed )

A-9) Nz :

*

±*¥÷÷i÷. ÷:÷÷÷.
= a

"
rdr

.

Ahs is independent of a -- antank .



# 10) Let D be the region enclosed by C .

Then fatty dxtlx-x' )dy)

= ¥-35- by' ) DA
We want to pick a region D which maximizes this

integral .
I Example: If you want to pick a, b E R to maximize

if. . I!i⇒i× .I " """ "

" si:* ::: iii.



Same idea here : we take D to be 1-3×2- by220 .

oh
-

-

-

-

-

-

-

alt
-

-

- Attire -

- S
-

7

- -

-

- -

- -

i.e
.
the double integral is maximized if we integrate

over exactly the region on which the integrand is
positive .
Now change vars: x

-
- ¥ y = #

s. ¥÷t¥.



Then : If (1-3×2-65) dxdy
1-3×2-69230

=

,
.fi?.!fii-v7sfzdudx
Change to polar : a- roost versions

= t.cl - ra ) # drdo.

= . . . . .
=


