Review 4 - L23-L3o

A. Foaa Tt\lie cxraé/\;e/u% vector fleld T of .

(a)y Wiigy = tanw ' (Y /x\ .
N o= e \ L{’}>
€, - (%)=~ 3
|+ =
(X\) K2‘+3
¢, - Lo X
l-\—@z X xS g®
Ve - < — 4 X —_ \
< - - .
xSyt xT+ gt Kz‘-egz 3
= 4-% Balks
)
Lo~
wlece T = 4dx.g>
(&) B (eiq, 2y = X\/W
V¥ = <kpx‘ kej,k?%>:
- < \/E—M X4 w 2
) T 3 ) -—‘._.._,3 :
\/g + 2% \/'éz-(-il
2. (@) Find the gradicut vector 4iefa F
o4 Cix, 4q,2) = K (xz-«--az-t— %__23‘/1 (e o)
- =
< I< N 2 \Va ) < ‘3" \ e % ‘/S
(x f-]ﬂ-t) CKL-(—QZ"\‘il\/Z‘ Q&“«f«*ﬂi
- 2 KX T e - X Ly 2>
Nl e IR Ly
Il e b LRAL
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b)Yy T¢ F a radial vector Leeld ?

F= e w here v= x4y, 2> (e 2 o)

ey

\\j% qgiwnee E(xvy,3) = ’& -‘—\-%“P ) wheire P:l.

) T¢ (4 directed (nward Yowards the o.r,,‘ciévv

or outward Hfrom the Oﬁltjiv\?

F:_‘S__.‘(‘ (\LSQ\
I~
Sitvnee £ S o ) E (s directed outward d&am
nveul

the ordcth.
(d) What (s e rY\anC

=\l = Je ey = <
e Well r E

LUude of the vectors ?

3, \/e;c{g that a gfue.in veetor fleld (s

conservative oOn the j{veh domadn D aud
'gtv\d a {30‘{7@”‘{:(04 LfUunetion ¢@.
@) Ft(-\j ,——"—2>,wh/arc D (s a S,Crn(alg

conneected Ao Mol v S RE +that Llies above

the wx-awxis.

F= ¢ B, B> = V" S
A

N e = S I A R
D x faa g7_) > % - gL) qa = \43
FCFQ‘\’ order pa,r-h’q\ Aovrdue tlues o{. F‘ aud
F, ase contirvouwy onm D and
qF?_ _:__l___ :f}‘:( o L b
D % jz r‘Da

= s conservative on O.
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=> There exic-ts a pO"{*en*\-Ca( LUnetvon K Oeiy)

on D Sueh Lwvia bt

kpx':lj = LP(\<>‘A) = Sg—dx = %.‘_g(%\
P, (% _ % g
3= %3 (590 == 5eg'w
v
(P‘j:—‘:';"z
=S .,)S-__z_‘_. l(u)\:_ﬁz
g :
—> 3‘(‘3\:0 =>3L°)\=Q) CceR
= P (x,y)y = = C CeR
\ X 9) 3 “+ 1
(Y F= <F,, F, F.> = <1x3)x2+13£5)531&1+\>
where D= R,
of

The first orser par*Ho,l Aegrivatives
contirnuous ON \P.S] whach

F‘) Fz’a\né F-b al e
‘s a SLMP‘;( connected domain , CGud
v ) <
cuwt F:
\ Q. D :<€>39}—63£—)O—o Ly — 2% >
v MY o2 )
F\ [:'2_ Fs
- <Z_ 0, O, O
Oun D = \23,

=5 F (s conservative
=> There ex/sts a potential LUnetron Yy, )

Such +hat
F:VCP:<LPK)L93)L9%>= <’F‘)F2\F‘$>
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- )= f2gdvo= Xy e gl
PR _ 2 7 a2 .

:'2_%2_3
253 a
_>§(3,E):S2315A)3 zﬂf% -\ (2

= @l = )Py v y?ed +h (@)
oL

= 332%2—&—%‘(%) -
D

Syfatel = W= L

= \W(V.ﬂ,z\_ng+3aa3+t+d_) ce@l
) F=

4'2_540053) X?_Qt{h%> , wlhere D = B2

RSN

DX
®3Q
2
xo /ﬁ

—> = Lo \M~\. C,Q\qgerucz{»CUQ O b.

e
L\. Evaluate 3(\(2_\%1.\_ 2)4s ‘wh_oxe_
curve C LS ocne +turn of the he V { %

<. b >
ey = Lo cost, asiunt, BY >, o<t <« 2W (a,b>0)
5

§ f(oq,2)aS = § $ e Il A
-

(o8

- ~
' (&) = <—avm,ﬁc,acost , b
—_/-—-———‘————_—_-'

,  letwl = ot bt
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2 2 _ _
S (x 4 +2)dS = S (a2 cosa ——azgq‘\f-l-.ﬂ—bﬂ\/o\ﬂb"eﬁ

C
T o
— 2 2 -
=vatcst | [a® (costao gniyy s bi]ds =
-\/O.l-i-b?- v

(a® cors2t + i) dt =

=vars o (O\z %%\42%_\2_“ L L2 |2V =
> ~ “JLJ -
o 2 )

- Vot (ox 2 m) = iie Jaraut

5. Evaluate +wwe work done ba the force

freld F= <x+32) 2&\3,15 L\ movi\né C
Poiut obect qlowj ‘the {ne ggﬁmgkf {vom
thwe poiunt (1,0.0) +0 the point (2,31)

LQ,"C A = L\\O)\\ OV\..CL B = (Z,B\\)

V= ABb = <1, 3, 0> , G= <1 on>

CL XY= Yo+tv = i+t 23 Vs 0 Ot s
Work done bJ Yo Jforce ©

{
W= g FoTds - S F.de = _S Fle)) . v'xydt
c c 5
Flria) = Li+t+3t 2 (L+v132, |

= L 1ab4e) 6+ 64T 1

\[“({-\: <‘)’D,O3
Flo(a) . €' (8) = | +44 ~ 13t 1347 = |+ 22¢+18%°
] \ -

o
<
O

= -\~ & :\'\83

\
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6, Evaluate the wor k Aone b:‘ the force
F: < 3 “+ 1, x>

L Mouiv e o pm’m‘c\e {rom
thie Point (-2,0) to tue polut (2. 0y Q\ovza

a Pa*\-h C -

(ay C (< an upper halt of an ellipse LS ‘_2\;._\
2
triversed clockwise - >
c s Let —C be the curve C with

the Teverse orcie nration

C Thewn
| ‘ . _C', )\X:'lC—OSE (Oétév\
rgw\ (2,0 4= dwmut
(ORY
T O (v ¢ 2 odt, BCut > , O <t <u
W
work=w = § Fodr = — ( Fiar = — ( Flelo)rndr
C - &)
Flrin) = CBnt+1, 2eott™
YUY = L= 2%, Beost S
FOris))y - ' (v) = — E%uTt—2% 04 + Leos?t
= 6 (ov®™t- L2ty — 26 ut = 6 cotat —2uut
T

[ Flrio) o' (1 dt = -} (6 cosrt ~ 2ue)d b

o 0

‘ T
— ( 5 '%1\472—_1 4 Z_COS‘tlF) = — 2 (c.og\T~CoSo)

= "Z("\—-\\ :E

k) C i« a line Segmen‘t

W= —

—

from (-2,0) to (2.0)
Lety A= (-2, auda B = (2,0

V= AB = L 4,0 | (5= <-2,0%
Tt XY= Yo+ btV = Z-2+4%, O
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' = <4, 0>
F(eln) = <\)-2.+/—l-£>

FEl(ex)): ¥ = 4
\ 1

Work = SFdr = S F(r‘(t\\-\"‘b"\dt: SQM:E—\,

c (9] O

The cuwewere For Hwoe different paths ase
the same becouyse F = <L3—«-\,><§ (s @

conservative vector field ., ﬂ?z.

7. The curve C (s j{uem bJ the Ioarqqum'Q

)

equations  X= tcost, y= tmat

(@) Desceribe the curve:

~

Cr v\ = Lteost, THut, > 0 1= 0
% = Yoyt R ‘J = t%mut =D Xl-bz)?“: tl
=> 2= t = \/xl-fgl

(b\ Fvaluate —Hhe l(ine iurl*eﬁral

where F(r)= 1 aud O¢telw,

QF.dr
£ C 2w
o XF'A”— = [ F(ry) - o'ty dt
c o
Fle) =Y = 4X,‘j,%5
Yy = {dteost, Tutr > O <t & 2T

Flon) = <t cost, tqut, ©>

Y’(+\:<¢o§t—~t§,\\4t) thut + teost, L>

Fley)»7'(%) = teos’t - teostint ++ et 4 tuteoct 4 ¢
=+ (Los®t + Gult)+t = 2t

{F.dr = Eﬁzt dt = Jr_?‘Jz“:\Lfﬁl{
C o) °
Pyl



8.(a)g\r\«0w +hat a vector {ield F= <xk\+\1"~) )v\zuSB
s conservative (v RT aua fiud the PO’('QM":L‘Q\

4une\-ﬂovx S
<X-\—K'37-, xza ~>
= Z\Lj :’j{:\

Y
‘(‘i‘f‘st Opder

th RE
/A(\SO 'E‘/\e

)

Par“\‘fal derivativey
aire contirnuous
connected dorma oy D = D>

= F i Conservatiuve

ct A SUm Pla

Sy, RE

a potential

=) There cexists

Suelh Fheat

F= % = L ¥y, LPB\/':<X+X~32,XZB>

Lunectiou F

z 3 2,2
WI:XE =\ k?(xlv)\:gxaa,‘a =x*§):_‘_%(m
oz wytrg = xaxg® =5 9= %
= %(x\:§+£, ek
=> (%, 9) :_‘Z_‘KZBLF‘E,g_‘_C S CER
O}y @ (x,w) = ?“—2-‘2- (tgz+\\+@_ . C &R
(b) E valuate S F.dr  wWhere C (s an

C a
o/rbwrar\a L mootl, curve from the pPoint

C-1,3) to the point (2.1).
2
( Fodr = % (2,1 — @03 = & (=)= 2G50
c

= 4 -5 ==
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9. Givew the veetor dield  F= L2xy Wa2ga, 4>,

@ Deterrmune whether the veector Lield (g
Consecrvative Cu IR
L‘. _)' <
carl & =ln 5 =
~Sx oy e | T {2y-24,0-0, Tx-2%>
F) Fz —"5
= £ 0,0, ©> Ca R

A\&O, e l’DOLS"'{“LC‘t AevFTivatives of F‘)FI)FS

are continuaow . u lR’s) whiech (¢ a S,C»mpla
Conneltted domaiw.

_ ) 3
=Y F (¢ eonsgservativue du R

(b)Y F‘_iﬁ_cl +the Funetiou @Y such tHuat F=v@
F:v‘?: LLOX ILP:))kPE> ::47_54%)\42‘!—2.“1%} \32>
k(’*:Z\«g => YPx,q,z) = Slxg dy = X2‘3+3(‘3‘%\
W, P2 — 2 - -
y = Ve -e—g:‘ = X -t—Z:(% > 3‘3 = th’-b

=> g(v],?:\: SL:I%CL‘J - gzz + ()

=2 LP(\“k")»l—\:: ng +322~+\4(?:3
= yrr b = 4*r => hilmy =0 = hLiR)=C LR

=> | lxiq,2) = x¥?g+ 9?2 + C | « & R\

() What e M value ot the Lrtegral ot
the veetor Freld F alow

% QM,‘a closed PCeC‘eUJ[Si
¢ yooth curve v IR2*2 .
Sivee FE (o conservative tu (27

H F.dr = O



6. Consider <the wvector fleld F=< T3 > o

\(L_tt\z)l?__“}z

@) Show that +the components of F have

continuows partial derdivatives On +he

domacin E = Qz\)\@,oﬂ) oud cur|l E=0 ow E.

F=<F | Fa> = ( —‘2—3 - S
X Ewy® L2‘+t-JZ

DR 2wy

D % (xl-p.]l)z’

D F, Xyt 2y® g -x

~y (\clﬁ-gz)?— ) (x"—rtaz)z

A B Xyt 2xd VESINL

S N O o b

DFr 2wy

DY B C\Lz-r‘f)l

The pPartial dercvatives are cont  nuous
2
on E=R"N}jloo)y.

carl F = L J <. _ Yo o > F:  F
o l o ' ) e w —»3—?
DX o 2
F, sy O
—_ A >) o o O =

(b) EFEvaluate @F.dr) w hesre C (s a

vt cirtele oriented countercloeclcw (se -

T the vector HField F conservative omn g

c {x:cos%

(o é’cézn)
Y= @ut
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C. (= Lottt ut™> O ¢ + & 2%

3

T = L - Wub, cost>

F(c () = 4“"%*“* Cos + S =
CoTh~+Snul k b eoc?i « eyt

= 4 — S%nt | cost >

FElre) vy = Sinld + ottt = 4

2 2
S Fdr=0 Flrie) . r'(mat =1 1dc =21
Cc 0 o

Sivece LSDF.d.r Z O the wvector freld =

c
\_C-S ot conser—vative On E.(

Does (b) comtradict to park (a) ¢ Expledn

)

p\ease )

@. P@\-—JC (b)Y <oes

¢ wmce E s wot & “”‘P\A

dormoadin .

ot ontra diet o part (a)

cornnected

(d) what s the value of the integral § F.dr
(<38
over a Simple closed curve that nelther

Passes -’rhrouﬁl’; +he Or‘djiw nor encloses

+lie OT‘Cj{h 7 TUs L«J PIQQSQ.
F.dr :O\ 2ance +thiore exist+s < S(mph{]

<
connected dorma ! w c'_owwtaingmﬂ C where

= o< eDincseruva tive .

11 . Dai—&r’m/\imc_ +he rmass of the "(’quhﬁu\a/f"

plate whose verticese are (1,0,0), (©0,2.0),
(o, ©0,2) cf the mass C%QV\%L‘FQ 5\'(’%"1,%—\’; XS’

[Paﬁe lq




Masy = f vy, 14dS = SS x4 s
$ S
2 A equaticuw of the plaune commwn\c)g

2 xX L—g; ’ég
$ L+2+7_—\

Zx—tg-kl:?_

Z = Z—Zx-g

¢ 3 3 2=2-2%-g, (x9) € D

—

D=loexer, 0cye¢2-2x]

T

s W

5 \ dS:l\rxx(‘a\\ Q\Xég

Yxx‘("j-:_ 4“'2k,‘%~]’1_>:41 Vol

o x g = Vo' =y ds= v elkcba
/\»{QSS — SSX AS = \/ p =
< ] Sng;‘ 4 xég \/ejxé,x§3¢g
: |
SINVA ng\x d iZ—Zx

I

2./¢ SXQ\*)\) dx =

- 2./6

12. Fiuwda the suvrdface area of the P‘UT
of a paraboloid 2= \—xl~gz that Iiles
above +the % - plane.

\Pay)e 172,




e
L. S 2= 1=y (x.q) € D
K‘\Di . b % 24 ‘32 < L
1_/1 E

Sur faece Area = S{ 149
X S
. dS = uv)‘xﬁj“ékd‘s
x Xy o= L2 L
J TR 1> = Lo, ey 1y
148 = (g ‘
X ) xxra\lc\\c\j: i Vaiebor o dy
D ) b d -
w |

~ X = Vtoyas
= 5 1
o {
=2 Sr\/L‘rz—#l clr—_-ZT‘

) Varto a (4t

o
Ubstidution: 4 p2a) __Lf\

N

-4

‘z

S
_ T o > >/ \_ 2
R R e e T

132, Evaluate the surdace (\n‘fejrql SS d S

)

where. S (s o pax'\: of a cylinder >
(+op @us Botom are not (meiyaed)
X2+:]L:H , ©< 2 ¢ 1

() Cive « Pw‘ame‘fer{?}a{n‘om of +he

Surface C= 7 (W, v)

. (uivy € D
(by Caleulate AS =y x v | de Ay

\ pacje, \’:\




(&) Ms"'”j Qj“hd/b‘écal coordinates:

2 X = "oy
3

S
R S - On +hwe suvtace S
p>2<__/?. Y N = 2. w= 2 oyw

B =w =D 4 = 2 9w«
z = VvV
2= = Vv

N C=v (u,v) = <ZCO§LL’ 2. S\ S \/>) (u,v) €D
D= J(uwv) | Ocw<¢2r, 0 v < 1

b)Y Yu=4<4-2 wnuw, ZLwosw, o>
Yv = L O, o, 4>

Yuw > v, = < Z oS | 2 %u w

, © >
I o, % Yull = \/L}C.ogzu_ +’*+%~f-\?u.1: 2
ds = Toux volldudo = |2 dad )
~—-—\\
() Compu+e [ x2d s
S
§f x*ds = f (2cosw)™ 2Zdudu = 8 jj cos“te dudy
S
27 D 1 - D
= 3 | cos®wde fdv =3 | cos?ude =
N 2UT © o
= 8- Ji S (I—fccsZu} due = 4 (%Ju-w-—'z—_%—{u?u]
O [




4. Evaluate *he line inteqral by tuo
M ethiods - dfirec;\lg aunud b:] ugng Cireen's
T\QQ/OTQY'Y\.

S (v —y)dx ~+ L\c+2)d:} X

C
Where C (s a drele with radius 22 aud
Center at +he Ortqin oOrtented counterclockwise
l) EVQ\L&Q"\‘CHJ th e L\n-\-ec]ra\
d,;ree.%\\a .

- = 2cost | Lj:Zs,\'er (D&% ¢2m)

S F dy -+ F -
C i 2 &j png
2T

= (| F, O ter, g ) X' (1) + Fl(xu\,:]m)g‘&\_] dt
8
§ (x-g)dw ey dy =

c
P

= L (2cost - 2sint) (F250t) + (Zeost £ 2gint) (2eont)] dF

O oy

=4 S (‘wsf%—‘w\‘c - %'\\r\?\:*‘ COSz't“’%;"LACCOSﬁ)Aj -

O 2y
- 4 3\1& = q(m\‘:\gﬂ

O

2) Bn Cveen's Theorem:.
— _ 2. F‘
éF\é¥+ \"7_6.»3 = SS (’)L -qﬂ)Ax%

S D O X
D.' XZ—(-: £ 4

C (\c—:\\ésc ~+ (k—t‘g)ég = §§ (\-\—\\e\x&q =
D
Q—: pR S& j__clxéﬂ = Q_.A\‘eQQD): PR Ll\l:\R\T\

D




\S. Use the line L”’ke‘jrg\ to tinid twe

avea ot 4l e r‘ej':@"‘ fn the first quadradt
bouhc\ecl ba 'EM astro . 4d \_/ l_}_\_ +\/lj_‘_ = 4 (ab>o
Ond +the Coord, - |
L nate axes. (Hwﬁr the actrod
L (e *Hrs‘\* Ciuqclram{- Can pbe quqme\Leriged
as ¢ (&) = y ~

LA eoy t,b%\v‘“‘t>,0$’t$§-
Lety Cc=0C, v Ce L Qy

A e -
‘—QLD\~LL @Xé,:]—z&y

@ c
< C cC . CS:»>
C, X:CLC.OSH‘}:_) :]:b?r{v\q‘f: , o<t51£
1
S Sxéﬁ —qdx =
€\
- | Vs
= L G, 3 ‘
2 ) laecos™ 4y {o’\"\'\ZQOS-\:“bcn\:“\:-kfaco?tc&.n*ﬂ&t

T

I
|—

4ab | ot aidt (ot «oinia) dt =

W, O
= 2Zab 3 2 Zab Ve
] cos®t st di = 22 ((nPa4 At =
as |, Y "o
= ==. . 1
4 1 S(SW\ 24)d (- cos 24) =
ab tuTtlon:
"é‘“ Z (cos®2t —1) d (cos 24) = L $:oig;£t.: |
as ot Zt Vo Ve o
2 ( 30 mslt\o )
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2 3
3 B 2 S &
—C, X:Q)Z:JC (O ¢+ ¢b)
gxdﬂ—gc\/x:
> e

=S AFCQLD\:(g)x _ dlea_é+o+g.:\q5
s -9 A 6

16, Uge Cseen'c Theorem Yo evaluate

&F.dr) w here F = <ex+xz)
c

e ® _ x:XlB auwd C

s +hwe civele XL—\-:\Z:’LS” with cloelbwise

Ofien tation.

) &F\dxﬂ”Fz = - S. Ak _Q—EAX
N Ta

C D % q‘a

ﬂ
2z 2
i/\Ai“ Dt X+y 25 ; | | ‘
D > Note: Ythe neﬂa‘\-t\/e Sqﬁm L
*x
%ys twe o ¢vrvu lon abouve (s needed
due +o +the orientation ot C.

i Pqﬂe \'\l.




- <e_"+ng) e“-x:‘1>

q(-::: — _-jz 3 /Ef_'_: Xz
!
$ Foar= — | ©Fe THE. S (VLT
9 ) (E 2E) dedy = E}Hg x?)ddy
—_ 2N g
= S (\cl—rgz) dk&j = X=Fcove = Sr@ grsckr:
D J = Txue o
= Q_“-LH > = S - |e2s 7
e (3) “‘
17 F\,\qé +tlie “(“UK O'( "h’\r\e vecetor ’fl&ld
F = 43,—x,zl> across +he Pcu*'t ot the

pParaboloid 2 =1]-x* -9° thal lies above the
Xj ’P\o\\ne_ aund Oytented 30O +hgt the z=

com ponent of the rnormal vector s I:DOSH:Cve

= ) (KIL')\C\-D

. '
/’]S(“ D \(Lﬂ-alél , 2= 0O

__/.L = Flux = SSSF.hdS:gF.(CXXPa\Ade

Yxxf‘a = <»zx)-2£) , 1> = <2x,2~3, 1>

Flrm)= < q4, — <, (\~x2~322>.

~ . ((’XXY‘.}\: ZXJ—ZKJ - (\“X | \2

"‘l S( E ¢ - (‘_x ;31) Q Y= TCost S
- = . A — _ _ kX % — ‘
;‘\c e n 48 Sé (1 -x% 4 )‘ &az \ (e
=3de ) e (oer)Pdr = 20 (3 P O-emTa (-0
(o) ) _ Ql—fl\si o JT
= 5 subst tutian \ = — N 4} = \%
w = \*Cl 3 o




18. Find the Jdluxw of the vector {fcel d

F= <X¥—)n%, 2325 across  the port o f the
tome 2= x +q¥  that lies beneath the
plane 2= 2 th the first occtaut aud

orien ted <So thot +Lhe

E“Caompoheu_‘l* o f

the rormal vece +or S Posn‘tfvg

bt S zzx/x’waz o kiqpy e
2
7 D : xl—»:\?‘sq x> 0,49>90, 2=0

T s
Y‘kx(‘az <—:2~_x’—2:3’1_>:

/ {?,/’37_. "y Fluy= ({ F.mnd8 = JS)S F. ((‘xxrtwésacba

= < — ——Z(—__'—_‘—_:-,‘—’ y — = I , L >
\/xz-*‘jL \/\gz—rnl
F(V(X\V)\\ = <X\/xz+:]’z- ) Lj /x2+:]1, ZLXL+31)>
Flrieig)) = (Fy> y) = _Kz_:}z + 2w+ 2;—,2= =< +32.
_ T/ 2
Flux = (g F.mdS = gs (Kz*gzﬁdxé_g :S?—A’SS Y\3dr -
S D o o
S R A NS TR KR P e
=3 &), =% 9=k

19. Evaluate the ocutward Jdlux of the

- 2
veetor Tleld F o= <X32,\312) 2 x> Qceroess

e boumdarg of +the Colid enclosed

bg the G_'jl\:nder
planes Z =0 ausd 2= 4. (H{upt'. use the

xl+311i and the
Divergence lheove m . )

B
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%j +twe DCUUﬁ&MC@ Theoser:
. CD\

& F.onas = (I divFdvV

1y N =
— 7 2
« E=d Oay,e) | xieghs & 0 e s al
div F:q‘i'\ +’§F2 +,-DF" = e 2_7_—*- XZ.
X 9 D ¢ g

2 L !
B Fonds= §ff (xPryreaz)dv=[de { vdr [ (ri2f)de
S

7

| o o o
i 11:;:?2 ) = 20 é rde (T2 + 73—5_3”; _
l
-2t e (et g)de = 2w | (e v =
- v g
e (T (gen Tl
20. Evaluate the |ine t‘V:‘i‘ej Fral o0f the vector

freta F= <xq,yz

;x2S alonj the curve oOf

cmtersecti aonm of +he

“Y Ly nmder XZ—L-:{Z:;L
X+ + 2z =1 (t the

COunterccloeck wise as

abkove. [ Hint: use Cto ket

wi th th e pla N €.

Curve.
LS Oritentead

viewed ¥om

Theorem).
T %r; B«j Stokes Theosverm
C

&1 § F.dv = [((curl Bds = (((cur| Flon 49

r”‘ll./\\\ C S S

3\\/" e Y JF-\.)

N K(W‘F}‘"—ls = Sﬂ(cuxlF)oerchs Ax&,a

¥ g D
’ - \_,‘l S:i2=1l-x-4g (xiq) €D

D: x"+yS =L, T=©

)




Yxxvh: (—’2—_\"—}3) 4> = <4, 4L, >
¢ F - - <
wrl - ll :4“3)_%)-X>
= ™~ 9 -
by 92 X 2
Evaluate curlF own e surface S
(Curl F) (rixwy) = (—:I)—\—»-x-b;] , — X7V

L@,ur\\:\-(rkx?n\ :_.:1—1 4+ % Y — o = -1

Cg):" F.de = H‘(C,ur\ F)-n dS = Sg (cucl F) -(‘(’XXTD)AxAS
= ([ (- dxdy = — Area (D) :\/-:—]\
D
21. Let F = 4:“-—\4,2> amn d
part o4 *the ¢phere x2+32+22:1

| e t d be the

Ooriented wp ward +hal Llies abouve the pPlane
2=4. EBEvalua+te:

() 4the $lux of +lhe cur| F acrogs +the
Surface g')

T
4 S’gwrl‘:,hcgg:“ wrlF.(rxxrb) dxd,a

S V2 ¢
<> N °
N g S ’z_:\/z-xz_nll , (x9) €D

’}a—s-é\‘\\
?f k e L
" curl F= | & 3
e 2. 2 | = Lo O —-2>
D x fob o 2 ) ’
y T ®
Yy X g = L7 2,7 2y, 40> = <——>§:__—1:,’ L?—-——/"’LB
VZE T Vaexhyg?
curl B . (Fyxrmg) = — 2

0 carlFrnds = §f (~2ydxdg =6 2)A@rveald) = - 21|
D —

S .
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b)Y +ue fluy o0f +the curlFE acroes the Surface
S, , which s tle projectiou of S oute thue

Plane 2=1 , with Uupward orientation; n

%\'. Zz =\ ; (ktujj < D é-LES\ S\
2 2 s !
D: x"+4y* <1  =2=o0 i _I/.n{iﬁ
1

‘(‘kx(’a = <—%x,‘2\3,\> = 40) o, L %

curlF = L o, 0,-27

Curl E - (Y =cog) = =2

SE el B o &S = Sg wrlF-((‘er:”Adia =

S\ 3 !
(( (-2)dxdy = & 2) ( Area (D)) == 27|

D
. lown
() the creblation of the vectos {ield £ along
Ltwe \oou—mdara oL S) the curve 2S5 (or |
equtva\am‘r\a) across the ‘oouvxdarq o4 %,’
f the

wiil e h s T lLie S&a m e C,uruQ/BS)
oricenyation of D s consi's tent with

the ortentation of S (or S,) .

DS = (Y = <C’OS+‘,%\A%, 14 > ‘
2
&F‘év: { Flre) v (0t
»S 0
Y (+)= L ~-%nt, cost, O

Flr(e) = < Sint, —cost, 1>

Flr) - v'(H = = sin t — cos?t = -1
20

cde- = . _|—
fs': { (-vydt =[—27]

O .
a) Sfok@é\ Theorem ek})(a».ns o h
cn Pax—\-s (oY =y ave +tie gme_
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22, W e of the veetor ‘@CQ\AS below are
tncompressible (or Source @ree) on tle

Ca(,vavz dormain !

(Oh\ \:: <X3 ) X"\az; t) 2z > Cta \Qs
F: 4 \:1, Fz, \“55
ES
&\_\)\:_Q...EL-\-KD_F_&_-FKDFg:j——Z 4—3 = O t.vt“Z
DX e D & J
- )

‘:’7\F KN CY\COYY)PD"&S%{\olQ ¢ b R

3

) F= < y™r2® Faa® x*igz) in R

)

58
divF = O +0+4 O = O KV *2
3
=5 \\: (s Lncompressible Cn (QJ
2
© F=1= < = == T
U \/xz'-\»jz-v,iz \/XL-Q-‘-] N ‘/K e
cn Qs\ 9]
F:é‘:\\\:z\ ;:.,;52 2,2 2
S % N B
A N VAR T LS S l:lﬂ—f-’j/ B
- - 2
O % Xz—e ‘12 + 22 &XL*_:}Z_‘_ %1>
2, 52
+ 2
_oetrt 3 T
- y \
\—(K'L_*_b]z_‘_%?-) L) ~ N .
(e zl DAY __i__t_?_—————-
A 2 )
9 T 2 e R
A "_’DF«+’D\:A+qF’>: 2—_}:’1:’_:3_:5————:
VP T Al ° ~ 2 e
2w h? _\ 2
B L~ 1
l:v E = 0O on 1\'2%\0-. \ Q‘\o\
_:_7\p ds oot LhmerC$SL\o\Q L h

[Peae 22




div F = o => |F s LN Corm Pressihb le (u @%

T
23, Which of t+he vector flelde

are
(rrotational on +Lie ﬁ'iueh domaims?
@ F= {xy, x~31, 42> n R
curl F - . .
ur =
2 (@) ~d _ -
xj x—:"" 42
Curl v = <« o0,0,0> =>|E s ot rrotational
W Phe fn R

<
> > > =Z<j‘%)z )
DX D D 2
2

3+22 ez xhey?

p
carlF =~ €0,0,0> uthn

. . @SK
=>|F is wot i(rrotations| in

I

. B
() :_(l_ y U= LA, b4, 25 o N0
el
_ > “ xS
P=<F, Fal B> =« W\ vt Tt
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St lear [y s
oy Yz
>~z \\r*\\3>
=S 2 F _’31:3
> ~ %
— Fz2 . * Y
e v
=D qF?—. __K?Fa
Dy % th3
= curl E = <« o,
\F LS if‘\"O%o“\-gOMq\
d) F= <Za, b, c>
QJA'Y‘\\" = v

[

:5\F ‘¢  irrotatcowne

(\ ri) \

—
VN ‘Qzﬂ- =

— z
\_
Wl
Y
L ru . 32 :
I ~u?2 e\
!!!:\\ — —
T Lo

I\ PH?’

3

LA | (®)]
Q> \QA\

]
2
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[
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2.‘*1. To«t(v\a c\to consideration +lhe.
Sam bollc notations

curl F= wxf , diy F=Z0F o where ¥ (005
dederrmine which of the below (under certadn
conditions of tue functions) are true,

whichh are not true (v gehne ral , omd w ey

do not malce <tenge.
(@) V- (vxF) =0 | Truel
I§ F=<F, Fp, P> and the components F Fo, fy

have cont nuoury second order I::Qr'lﬂ‘a,l

devrivatives (tuw a domad, D, then

V(v xE) =div (cur] F) =0
IV\Aeael\
cur F= ¢ 2Fy F R0 TR TOF. TR
Y 22 x| 9
div (curl F) N O +'BZF. T, 4+
f‘o\('D'j DxD 2 ’aj’Di ")g}\c
2
+ R __'_DQF, - o
T D% 32D
b)) ¥Vx(T-F)y=0 \Does ho t Mmake gemgej
Sivee T.E= Qlu F s a sealar dumnetion.
(c)y - (Tw)=0 L/\/ot- true (n c)eneraD

—_— ra
Tundeed, let ¥ = ii (xz+j + =2%) theun

vV Y = <x]l1,:l>
T-(ve)y= div LVL?>—_—:L+\+\ = 2 #Z o



d) . (7 v

—

= 2y
> 2 2 2
where X :’b a -(-1 +L s thg LQ‘D‘QC&
D% 031 D 22
opera ‘tor. \T,_,_&C
I¢ k?bc.%,z) has

second order (DCU"(‘L‘QI
dertvatuves

ln a domaiu D theu
T o(Te) = TPy,
Imdeea)

Vo(Te) = div (Tu) = dip (<
_ Y

Y DM ok
k)’Db)’D2>)
D% 2°%% _ 2
A x? N fa:]”+ DT VoA
(&) U x(vw)=o0 @
IS

L()(\<."],?:\ lhas Contirnuouy Second ovaev
PO:“:UQ\ deriva +livey

L
V' ox (V)
Thndeed

oo d/OVYIQCM

D) then
(ww )= O

- cur|

/'?—8;
o x Y b a2
t.. 3\ <.
curl (T = | o - -
B X f;g @ T
DL QY
D% ’aa 2 Z
2
_ (Y o2y m2e e o oY
"'03/02' ’“o%’D‘:))’bz’Dx »xDr | %Oy g
— 4 O, O, 07 C/\” D.
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) VYV x(vxF)=o0 lﬂbf +rue (n ﬁenemﬂ\

For evampl X =
li)‘.‘f F = <‘k,v))x-\i\,£"‘etr
VxF=-zeurl = |« ) 1<
~ —~ — = (x%)—g%) O >
D % ™ 9 ~ 2
L X \1 Xbli
T w (T xF) = - ) <
‘D b, i = < Y o >
Sx Ag e 407
P —ji O

T (TxF) == L O,0, 0> cw D

(a) V- (¥-F) = © ‘TDOCS ot mMmake SQV\SQ\
fynetioy

Sivee T -F = d&lv F =1 sea lar

U’\) V(T F) = o0 \/\/o’r +rue (n qene/raﬂ
N e S 4T RS ) thewn

For exawm Ple,
v'F:C\.CVP: X—&—ux-\-}

(7. B) = &0\, 1,0 > F <o, 0, ©7
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