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-

Sin: circulation=Fd = JJ(XF) ·ndr.
↑

C
Stoke'sSu

where C = circle X+
y
= 9. .

Then Cisbondayof 9 : Exig)ER :

Since weare inxy place , n=E
, xy2 93.

dr =dec
.

F= 2yn +3xj
-zzt

↓



ExF=
= - (E-E5 + (x(3x) -Ey(y)
= (3 -2) = E

.

So circulation = JCTXE)drE Edxdy =dxy
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Sin : Method1 : Parameterization: circulation = F.dr = JGxE) - ndo.
C

za
at the intersection 4 +z=16 - z2= 12

= z= 25(z0).·y Thy polar cordinates Xtros OXFE2E)

Yersing OPrE2 .

X Then on S
, we

have

x+y +z = 16
=) r+ z= 16 = z= For

84852ThenparameterizationofSgiebh
, Or



= ast +Singh
Fo = - rsiititrosty + 0 R.

Then byz0 , normal i is upward pointing, so
n =+

IExo = 10 s-is a
+ fast +~sizt)

= most



irral =L+=+

.
Then

SSCXF .drXF)(r(t))-tilda

z-Iretsnidee

= resized =32052mrodt = -32



Method2: Sas level surface

circulation = F.dr =Gix) :ndr.
C

za

·= I
xy

1 z

X = - Ey(y))k = -3yck .

zx0 = upward normal i (positiveEn component) , so

=



S is quien as level surface of g(x ,y ·z) =x +y +z2 = 15 (x=y224)
Eg= (2x , 2y, 2z)

.

Since z30
,

(at brunday2
,

z216-4
= 12

= 22 +0 .

=> z= 25 >)
-

dxdyThen do==y=dy

JGE) . ide =fJEbyn). exey
x+y 234

**dede =/Rydea



sina



E.7

Sin : By Stoke's There
, /SCEE) · ide =S Edi

2

Banday Cof S given byy =o => 4x+z2=4
4zy+

z2=4

So parameterize(by cost 80[2E .

z= 2sinf.



i

.e. by (8) = (357 , 0 , 2sin2).
dr = (-suit , 0 , 2ast)

FF()) = (-2smb+Test
,

tanto
, costsit)

F(r(a)-d= (-2smb+st
,

tanto
,

cost+Fest) · (suit , 0 , 20058)

=2siz-2450
=2-

SofSE)ndr =GE - dr =-d

-



= 22/2 92std (2+est) +5zsud (4+2suit)

= 45 + In/ztcsa) +14+25m21/
= 4π + my/3-h+x -14

=it



E

Sin : F=f = (xyzy)* (2x , 2 y. 2z)

+zy(x , y . z) .

a) ↑(t) = (a cost , asint,0 O St2TT .

dr = Lasint, aust, 0).
F (F(t))= (aust, asint

, 0)

F(F()) · dr = (abest
,
asuit

, 0) · (-asuit , acost, 5).



=
- asintest + asuit cost = 0.

So circulation = & F - dr =(C)) · dr = jdt = 0.

C G

Note
,

could have also noted that F=G8 is a conservative
vector field , fence ofEd = 0.

C

b) circle in
xy plane and cochmire circulation

,
so n= -E.

S= G(x , y) = x=y zaz]
k

I = 0



so circulation = FerS
· En) ex=,

The



Est

-Eyt)--Eytinge
z↓ + (yz) -Ey(yz))
)



=
But = = 0

r() = 0585 + siz +Ot
.

OstE2E

d = -Suit + 058] +Ot

F())=++

Then F(F(z)) · do = [sint
,

cost
,0) . (-suit , cost ,0)

2
= Siz + 2058 = 1.

Ite

so GFd(F)dizjda = 24 + 0.



↳

San : dif = P .E = (Ex E
y,2) · (Sinky) , us (yz) , tan(xz)

= yesky) - zsm(yz) + xse(z)/



#.8

Sin :

By divergence there Fluxfndr =If
↑.F = (x)+ Gy(xz) + Ez(3z) = 2x+3

.

2

So Flue = (f) 2x+3dV (sist +3) (psm) do dodo
xy+-4

2

psmosf +3sdpda

pswidest + (3)(sm) dodt



_susb + 8sno)(dd do

(450 + 16)dt =e



#S

Sin: =(y)Y (x ,y ,z)

yzy(y +z+x7z+ x3+y2) =y+z2) 2

(x2+y +223 =y+z
so flux = ISSEdVidd =in

sphericalcords
,

smddesmd
|p52 .

Siddt==dr =



18

: a)FM, +N
,j + Le

,
F2= Mui + Naj + Li

aF
,
+bFz= (aMitbM2

,
aN

,+bNz
,

aLi+ bL2) ·

Then (aF
,
+bE) =xyz) · CaMitbMz , aN

,+bN2
,
aLi+bLz)

=abM + E+by
=aab
=a(M +) +b



= aF, + b7F2
%

b) [x(aF+b)

·
= Ey(ah+bLz) -ElaNitbN2))-b

↓ E- Ex(a4+bhz)- E (aMi+bMz))Y
M

+ExlaNitbN) - Ey(aM+b M2)(k

-(b-a-b) - (a +b-a-b
+(aGN -M-b



=( -(- +a(
+b(-)-b +b(G
=al

/



= (NiLz-LNz) = (M ,Lz-4M2)] + (MiNz-NiM2)E
So [FxF) = ( .

y .
: · (NiLz-4Na ,(MIL-4M), MNn-NiM2)

=+ N-EN-LE_+MM
+ N2+ MN-M2-N
=Mz(-) +N ) + Lz(-)
- M
,(--N - L,

=-



=FMF-F ·E
%



↳f

Sin : a) By Divagance
thesem

,

J n) do = JSdivTed=I =0
since is harmonic

/



3)(fndrJJ . (f)dVGeno +fa

divergence
=EfEdUy


