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⑰ If lvC)/= const, then lictl=vor =loast"

=>0 =4.i) =ri+ r.p =2a.

->5.t =0r
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⑭
SF.Ids=*.dt

E =(-*)
rCt] =lost it sint]+ctl

v =F(t) =-SintI+cost]
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E = (MN) define E =(N, -M) [
⑧ -

F =(TTy) =>I =(Ty,Tx) ⑧
T

so i =i. Thus

E.F =E=MTx+NTy

Flux of 1
Mus:JE.Ids = JE,ndS

=
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⑥ (xis) =xy2. Green's ihm says
JE.Fds =SSNx-My dA=fS(Nx-x) dA

e R
M =xy
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this if Nx-x =xy", we have IF.*ds
=M

Need:Nx =xy+x =x(y2+1)

choose:N =E(y+1) r



⑪8 Let f: 1R'- IR. Then If=(,)
Let E =(m,p). Then

Curt - (t) =(- N)- IlPx-
+h(Nx-My)

DivE =MxtNy+ Pz

& Div (urIE) =Dir (ex-Ma),Nx-My)
= (Py-Nz) x

- (Px-Ma)y +(x-My)=

=Yyx - zx -xy +Mzy+xt-Myz
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⑰7 i =F =(,xyz)

⑧ Max'al Circulation per area is I/CurlEll

around axis CurlE/1CurIEI 8P= (1, - 12)
I

ICurIE (Exarc)= (xz -0) -(yz
- 0) +h(0 - 0)

-

=(xz, -yz,0)

CurIE(s,-0 115011:4=5

Axis i =(50), Max Sirc/area=5

& CurIE-n =0 =>(,,0). =0
-

=>i lies in the plane 1 (-1,2,0)

8 Circarea around w =(2,1) @P is

CurIE.=(,,0)· (2,5,1)i

=72 - 4 +0)=E
=
-2r



↳onsFinalMatee
⑱ Differentiating () twice gives

i == "(t) =-wr,

and setting this equal to a in() gives

-
w =- E =

- p3,
where we use that r=R on circle of radius R.

Now the period T of 1 satisfies ut=24,

so T=2yw and w=4YT? Putting this

into (4) gives

=
or

I=
G

where the RHS is independent of planet.
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=2.24

& Unit normal on sphere of radius 3 is

-

35 =x+yi +z =n =5)x,y,xyz)

⑧ Use (x,y) as coordinates.
-

F(x,y) =(x, y,x-y) I 5
=it-y

⑧ GSCurlEd,S= SSCurIE.
5 dxdy

x+y= 3
-

CurIE -(a ) =k(= +1) =(0,0,1)

I
= O

=Si, (x, y, xxxy).xydxdy
=H.3-
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⑰ I is rol inside ellipsoid & given by
xyz

+ It= 1, and
F =xi+y, + 2 k

Find:SSE.Id's
S

Soln:Divergence the says:

SSSDivE dr=SSE.
nd'S

S
Nxyz

But DivF=3
=>CE.nd=3IS) dE
S

q

Setting x =an,y =br, z =ew, dxdydz
=Jdududw

thus:JSSdi:SSSabed/orabe
Nxz Yr unit sphere

has volume

·: SSE.nd,s
=3abc(*)=4Nab


