
11/12/[a)c3 Que , g
-

I
.

x2+y=4 A
z:ri

x+y+ z = 16

-40

#↑ Id

- &
sign

Her

g S dadudo
16-r2

⑦ ~ -



YO

#
Itd

O of

y
= Isint
= psinsirt

Exams -> Thursday
13 .7

Ch1452-15.2- -



51511 Sct-d .

$15 .2 F : retur fields

F(x , y .z) = <M(y, H ,
N) < ,4)

x Yz

Wak / ,Fods =)Fid

&dy + Ndy + P2z
(pararative C , direction matters)

(,= Jad - Na
+ <

↑

C -
CI3)

1) 21



Exo Find )
,

F .dr F = <y, xH , 2z]

(a) C = C , line segm .

from

Lood to (1/2)

2) C is like seam from

2000) o (110) followed

by live segu , from

(1 . 10) x (12)

F = (y , x+) ,2)·
Oft2)

a) C: ( = <t , t , 2t)



u = (
,
1
,
2)

SF-do = /· (1 , 1 ,2) d+
2z

(4 + ++, 4t) ·< 1
,

1
.
2) d +

= )'t + + + 1 + 8t d + =

(0 + + 1d+ = 55++ 10 = 6

(4 + (xm) +2

I

Ex Ir( = ( +, + ,2e]
> 47

(ot = 1 + (t + 1) - 1 + 2(2+ ) - 2d+



(b)
C = Cy VC

Ci
or 11 0 ·
Costel

(6 + ( + ) -1 + 0d+

x y z

!
I != (2+ += t++ 10 = 2

C ill = (T , 1 , +) Oft=

32 1 . 0 + (1+1) . 0 +2 1 d+

= (2+ d + = +2 = 4
So (Fd +Fd :I



Def : A rector field I is

eservative if

F = Dif some scalar

functio f

f is called a penitential
Action

El If F conservative ,
find

potential function

(a) F(xiz) = (2x , 27)

flat fo (f)
f= y + y2

<1 F(x , y) = <24 , 2x]

f = 2xy



() F(x , y = <2x , 17

f = 2x+ y
(d) F(x- y) =<1 ,

2x)

f= ???

If F = Uf, = <Ex , fu)

When Exx = Ex

-(1) = 42x)2x)
"

Let : F(x, a) = (r , N)

F conservative &May=Max
My = Ny

Test : Flynyiz) = (M, N , P)



↑ 1

(ty , fu , f)
F conservative I

My =Nx , Mz = Px , Nz = Py

[ The Curl of F(x , n , 2) = (N . N , 1)

13

CurlF = V xF =

8= %x,y ,z]

IiI # :

i (24/y - 24r) + i) 1 + k))

< Py -Nz , Mz-Px , Nx- My)



I

so CurIF = (0 , 0 ,0)

F conservative

Exs Compute Cur 1 F,

F = (-+

CurlF = 0 x F =
F

i k

I -by7487 I =-Et
10

,
0 ,
0

So F IS conservative



-=
Ext F = (2xyz,+, xy + 3z7)
- -

~

CurlF = I (
k

by dy dzI
&

#I
Zxyz xzX y +

3z2

70 ,
0
,
077 I 4

F = conser ,

F =Of =

f = xyz + xzy

IndamentalTheorem of

↓he integrals

If F is conservative ,
and

F = UF ,
then



C : r(t = 1 ait
= b

Du

SFidr = (Ef : dr =
&

f(r(b)) - + (r(a)

Wh r( + ) = (x(t) , y(t), z)+)

a = += b

)f(r(til :CHdIS

(fx(r· + fu))* +
Il fz)(@

%Of(r(t) . F t

I



(
f(r(+1))"a= f((b))-

fir(al)
Exl E= x*, 23z)

C : Lood to (11
,
2)

Check : My = Nx= 3Mz =Ny = 0

Nz = Py = 0

In F conserve
i

F = Uf 1 f = TY

f = x7 + y + z

so )Fdr = f(1 ,21 - +10 , 0 ,dIl



6 - 0 =6V

# Ri

F conservative), F-d
depends any on endpoints

I not depend on path)


