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3 Conservative Vector Fields- ①

Recall : Line Integral (all equivalent)

SE .* &S = /"E .Fdt = J FodE = [Mdx+Ndy +Pdz
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"View a parameterization-

Tells Meaning tells how
- F(t) as a coordinate

- Work Done to compute it
- Circulation If

systemon
-Amtof pointing tangent to e * B

A w

We proved : F

Thm : If E =Of , then JE
.Fds = +(B)-(A)

-->

said Differently : We can evaluate (E.Eds
if we can find an "anti-derivative" fe

such thatIf = F
. If is called a"potential"
If so

,
we say o Conservative)

Ee
.,
then : SFds = S +f . F d = f (B) - +(A)

e

Q1 : Given F , how do we know
f exists st 7=?

Q2 : Given has a potential , how do we find it ?
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⑪
Conclude : E = )*
--

is Coal free (Corlo) on

its domain x 10, %10 , but

it can't be conservative

because (F .Fds 10 for some closed 1.

f

Problem : To conclude
Curl =

--

implies F
= Of

,
we must have

Curl = on a simply connected

Domain - the domain being
all

the values of (4 , %,)
where Curl

can be computed , and
CulF(x ,%) =0.





⑬
Since # : * I we know

Curl = Cun)(of) = 0

because "Curl after I is
zero"

↑ Cort Dir
1-> R->R

"
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We now check directly-
ii

Curl I 2x by Iz I
-E
-
r

= i((y(rs)+ ( )) - 1 [Ex(es) t (3)
-

=O

+n(2x)- -3) - jy)- )






