Cur/‘ ¥0r~ IED(X.JIZ)=<P Q R> - veC‘/ﬂr 'Y;e/c/) 1—; _—> i S comgerva-,[;v@'
= ! =" QR ’DQ 2P _2R 2 _ 2P N ZA?V: Cuv //E>=
Cur/ F =VxF = >e ' @2 x| ox 90}’ ~> [
mnemen l Vy Moreat/(r' ‘;ar F on en‘l‘re /Rf
= iF Cur[ =0 %Lem
CMf‘z( V‘F) =0 $or a;)/ ¥unc -[iam ‘Y‘ - 1/
A F is comservative.
yver : 1" -
Divergence dJiv F E’”_ 25 + ,;; 1>§ ra c];v (curl 1:) =/
/N nemon:c )
<P &, RB Yor anJ vector-Field F.

For F_7=<P/x.3),0(x.(7))0> one has

curl F - (’26? 3P)
S D& DP
o kel B o >
1 H 97';: 91-4: ;
divv¥="v.vF =35 f oy 5F

i Za/o/ace O/Oera 7[0//'.

ér‘ée”,S 11_['80:«11/2:

b F

—J (cur/fzv \4 CIA

ZD
20 =P

DK ?Dg‘{

c TF—’ ><y
R



Trve or FTalse ¢

4) a/.'v(/;>)=0 & /:3:'5 cauSevva/iVC

¥
2) div (F) =:§—- %""g’g
3) J;V(v;)=z;+%§ 2%

= <P Q,R>

- Vec']'or ; € )c’

‘F(X.(Y, 2) - ¥unc7[iom

c/-'v(f;>)=0 &S /?is cawsevvaxivc F
curl (VF) =0 WV Suvetion F

+

ﬁ_ .—5 -->// 2P 'EQ 2R
IV = = 2>x ’Di 'D?:

Qg
N

J;V(V;): _®_£+?-—E ?—;- F

X J
1)

N )

\}
o) l\)
v |V

~

~N
~N

[

(-

_ 2%, P 2% _[&4
H-W’ - Tox oy P& =X



’Dafmme /V"C ,S‘w;aceg

:Qeca//-' a cwrve Can be c/escr'} LeJ égy F>(1[)

- A sur;ace cav ée c/escw-‘loeo/ BG:{ F)(u,v)=<x/u,v)’ /w.v)/ZZu,v)>
,K Vec:’[ar—va/wec/ Yot oF u, v

on a re/;am 70 %) MV—/D/aMe

S [x= xru,v)

0‘/:(7{%,\/]

Z= Z-IUIV)

qvawe "[V:-'/C
QZ“Q ion S

/
—>
"\
—
2u /
b 4

S - pavame ‘Aﬂ{c SL(V';QC e



éf F>/L(,V)= { 2 cos H) V) zSivu D, Ske'lc.lﬂ 7‘1-4 /qram(-/wc Sur;:a(a

Z

SOI-‘ T {Veﬂlfca/ SZ‘CCS /)ﬂva”e)

+o Xi——lolame a circles o¥F

= 2¢cosUy
vV radius 2.

X
3/ => Xl—l- Zz: Z/
2 = 2 S/w»m M =V

-(,Jlinc,er 0; rac/;us 2 alOM/ Gy-ax.’s.

) ¢

__é;_)i: /m/DDs:m; V‘es-rlv'.'c,'rl-n’ons.‘

—

OtU <y OLly £3
=
O¢v ¢ 3 X,2 20

Z - Zua!er-cy/:wc/em

L
Y
Ay




Grid

\'4

curves:

ln Hﬂe /Jvev.'aus eXamP,ei

Z
A

SENard

\
/\ '
X

curves V=\g

v
ol 3

wnuee . e

curvve S

7>(u,,v)

VP ( u, Va)

u:uo



.E__é F.'V\cl a vec-)[or ;MMC'ZFOVI re/orese,mvl»’vy '/Zve /o/ane gl

‘lLraqu Pp COV!‘IZinfM; VIOVI-/?QV'QHCI VeC'/'OV'S a-> amc/ b
(ﬁlﬁas:l:wq Vec‘)law F:)

Sof o= F>+u5)+vé?
gt B L.il L """'4 b' Lt B3>
<X, ;1,, 1.> <a,a,a 1Yy

on X = Xo-l'b(a, +\/é,
y = ot Uy tvb,
2= 3°+ua3+vlg3

2 y) (3 2
&: FMJ ﬂ/Jarame'lv.'c /‘C/DVCScn'IaTl.’OVI 0;‘ a slol'ier'e X +r77 +2=0.

$o?:

-—T T B-= com"'

Ivn s/blﬂr‘.'caf coDV‘J. . f) =d

7]_ o< e I
W=cons /oav'a me "ZeV‘S
O <P <2l
~
X=a sl cos P 7‘>(L?,9)':
1 .
S'a) T ¥= aAsim¥ sinb ov <asineosb asia 5iu6 g cos e D

2=0cos WY



Eﬁi F"V‘Cl a /Davame7lv'.'c. re/areSenJa'/:oM

oY ‘the (;G({/:no/erg x’-+y7‘=4
0<2<Ad

X

o‘ﬁ

I;V,Jr.‘caf caarc/-‘na'/es , Ccf/.'vn c/eV'-'

SDZ‘ IVI CJ
r=2 cLaose 9)2 as Farawe-/ers
X= 2cos@® S
Oc @ 2T r (9, }):42c056’)zs:w 9)2,),

y=ZS,'|49 ‘ w’rlelr(
=2

Ex: Parametrize the su¥ace g = X7‘+20«/Z

Col: Choose ;‘)(“.V)=<'4,V “z"‘ZV2>.

T !

W dhen
v

Rmki [ar\ JO i'll yﬂr‘ QMJ/
ir‘afalo 0; a Iuwc'l-’om 2='F(X.a‘/)

~ rluyv)=<u, V. ¥ (uv)>.




—

$o b X=U

(7=I/

222 utrv
v lu,v) =< uv, 2 Jure® D

EX-' F,’wc/ a /oavame."lwc re/or‘eSenJa-/;oM 0;:

7[49 cCone€

2= Z\/x‘-»'/u‘ or 2= ¢ xts ‘yz, 220

We can a)so choose V‘)Q as faramelews

X=rcos@ .
Y=rsing => r (v,0)=LrcosB rsinB 2v)
) /
Zz = szt+'71=2.V‘
w:“«. r‘7,0> D b < 2T



Sur¥aces

D; revolu JIOV]'-

A

#,mf\

1}

1

1 1]

1 1

] L}

(] 1

1 L

[] 1

1 1

I 1

1 1

1 1

1 1

) 1
1 1
7 7
’ ’

>

[67[ 9 be 7llve ﬂvyle 0;' /'07la"[l'0” aéauJ X-axi$
thew

X=X
I F(x) cos® acx<b J
aAQrawmeiers
2=%(x) s;nB :9-‘:9_4277'//D
é&f ;{=snoX, 0 < XLl .

Z

'

Sur) ace a; revo/m/iow

X=X
Yy=simxXcosl
2= Siux s;nb

a 60:4"[ X-axis






