



































































0 Green's thm

Pdx Qdy 8 y
dA a titation

Epositively D XD

oriented

1 Fund thm for line integrals a

of.de fIBI F A a.tl
L

2 Stokes thm

I curl F ds F.dñ
OS

I boundary surve
L

3 Divergence them g
in

divFdv F ds y
1 boundary surface

S boundary surface
with If oppositive








































































Sl Stokes them 1 Need to identify bday

1 curl F ds F dñ curve

2 0 i e 0 4 4 2
42

Iboundary curve
4 242 4

3 A yidx ktyldy ze tdz 4 1 ellipse

2 Parametrization
cost asint 1 sint

lcosttzs.int 2costto dtx
cost y2sint.ostezt1xacost y bsint for

FI EttssteIft t E ta

F 2 EsinnH dt zt coset 4H






































































Lol ly cosxldxtlsinytzldytxdz fcystcosx.sinytzixs.de

1 Cis curve in IR Use Stokes thm F di 5 curl F ds
not Green's thml aboundary surve

I Use the hint and parametrize 5 by

pix.gl x y 2xy with x.ge D lx.gl xty2et
Find positive normal field

zy 2x 17
a Fxrg L zy 24,17
b Note that C is counterclockwise oriented

and xp points upward ñ Ixñg Not Fyxr
4 Find curlF

curl F ysÉ
sx si

Éz 4 7 4 22 1 3927






































































5 Evaluate the integral stokes

ly cost dx tiny z ldy dz IS curl F ds

Sf curl F Fix.gl dA

22,4
1 3y s c zy 2x 1 d

summat i i i
18 cososin't cost do

sin o sin
3
2 since f

T
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Sl Green's thm Pdx Qdy 118 Fy dA
C

11 Find x and y

8 13 1 5 3 5 49
y

x y5_zy 5 44 2

2 Evaluate the integral
1 495 29 dx 13x x'y dy f 5dA 5 Area D 5.9

11 D union of 9 unit squares







































































Recall work F dr

Sol 11 C closed curve in xyplant Apply Green's thm

2 F d
typed Lydy 5811 4 da

y

3561dA 3 Area D

1
3 2 1 GT







































































Sl 1 we want to use Fundamental thin of line integrals
21 Find a potential function

x kx z cos xzt Flag Z sin 71 gly Zl

Fy Iztel sinly yzl Fy gy 12 1 sinly yz
ft cos X xzt ysinly yzl gcoslytyzlthlzlfzxcostxitxzl ysi.nly yz the

h cons

F sin 2 costytyz const

3 Apply F THM to evaluate the integral

of.dp FIT et F F all f 1,1 t e f 0,90
c

sint cost sino 1050 2







































































Sol F 40 xyz 07

closed surface can apply Divergence them

1 Find dive
L dive Ey xyz Z

y
2 Apply Div thm to evaluate the integral

5 F d5 divfdv

xzdv

2 5 24

bkii.EEfdr
o









Sl 1 S is closed surface can apply the Divergence them

2 Recall div cure F 0

For any
vector field F

3 SS curl F ds 11 Fldv o
s

RI We also can use Stoke's thm
What is the boundary

I curl F d5 F di is a closed surfac
I boundary curve 0s i e the

line integral is along
nothing it is 0



Sl
Yn 1 Apply Green's thm

tyÉidx Tityldy 5810 yldA
21 Evaluate the integral

5112 1 dA 5ftdA Area of D

Area D 10 6 2 2 56



Sl 1 Pld P 21 8,47 i e C is NOT a closed curv

21 Apply Fund then need to find a potential fat

Fx y F x xy gly
Fy 2xy Fy axy gilyl gly K

F xy K

3 of dr F F 21 F F 011

F 8,41 710,01 1281 0 8931

Rk Can be done directly

My'ldxtaxydy I Hitt't'l at't.ly fdt
f 3t8 7t6 dt 5t9 t7 896



Sl Divergence thm

divfdv EF.de
1 Find divF

divF Ex Byy El zyz 1 zy ry 1

2 Note the
region

is a half of the ball centered at 0 with
radius 6

3 SIS divF du Sfedv Volume E 62 144T



Lk Not easy to deal with this surface to compute directly
So we want to apply some thm Since it is NOT a closed
surface the first guess Stokes thm

I curl E ds 8,5 dñ
To use stokes them we need to find sit

curl F x y 2 223

HARD not always possible
1 The boundary of s 2 1 et 5 1 e x2 y 0

so 2 1 Y 1

2 Consider the disc D my Z x'ty 1 2 1

Note that SVD is a closed surface

31 Let E be solid bounded by SVD we can apply
Divergence thm



4 Find divF

divF Fx Fy 82 2 221 1 1 2 0

5 Apply Divergence thm

F.de SffdivFdv
oIgiveyutwardorientation

6 Recall that S is oriented upward we should orient D downwar

then we have

0 pÉd5 5 Fds IF.ds
IF'd5 If Fds

7 Parametrise D F r Crios rsin 17

Of 1 O Q 21T

8 R cost Sina 07

F L using rose as Fx Iso s o o n
sint vast 0



xp 0,0 r downward normal vector

91 Evaluate IF 15

F drdo 1 0 drdo oF d5
no z z.es arcosarsino

I F 15 0



8

5

Lol Fund thm of.br FIB1 FIA1 8 1 51 13


