Final Exam Review

T\(P65 O‘p \OULHC'HOYISJ Qf(ju.aﬁons) and OPQ.Y"CL"‘K‘QVLS <

Type Tnput Output
5\‘0(: Iih‘ga“‘ﬁag scaolar scolar
iaples” ¢t | Pt [vedtor sealar
\bﬁfiz;;:fl“;’?a scalar pdn#/v&c}ov‘
VCFC;?;,\/{\)‘\&CB/M point vector point [ vector
dot product two  vectors Scalar
cross product twe vectors vector
%3;“%‘6“{{79 funchon o8 sev. var. vector field
d‘(v‘l—"_sve:r%vnf% vector field Punchion of sev. vac
curlc:il Ux F vector Lreld vector Qeld

*v <9x,gy> o5~

9" ‘ ?\, ?Z}




Types of J—:nﬁ,?/rals:
. S::{ZLX) dx — Cole 1 ;‘;/H'e%,ral
« §V@Wdt — The [oNLY] Hme you should integrate a vector |

C posihof| Velozity, accelleration)

° SC“C s — Line inteqral over curve C.
- £ s scalar = valued (£lxy) or ?C&\;,Z))

How 4o compute !
Parometerize (C with ¥() for astih

Since ds = [P dt, you can compu{-c:
(" Plrw 1Pl de

e § Fed® —Line integral over curve C. A
- F: iS a VCQLDY- ‘P\Cld ( F(_ﬁ.ﬁlst <-C, >éor E(X:‘)@)=<%ﬁ)l’l>)

= FeTds = .
Tunitdongant ) — _{_'P C, IS C.[oSed, &c, FedrF = cFeT ds
_ [ Pherg dy | === ,
PRI is called the circulation.
— chdx+%é-\ifhdz- H _’_ _{_ .
=g ow To coempufe:

—

— T E is conservative and (. starts at Aad
ends of B, you con find a potential function
® such +hot ]_f= VY Then +he Fundowaentsl
Theorem  of Line T_M—e%)ra]s says *

© §,Fedr = WIB)- DAY — path indepondent
Ac

S5 B same Value
{

T

— T+ C s closed and

wse  (Green's Theorem -

@3, Fede = {§, (9u-R) dA
(C encloses r*e,%}'on R CAX-R, 's 2D - cur])
— If C is closed ond E=<9C><,\/,z), o (xiv,2), %b«,\m)z
use Sfokes' Theorem .
@§, Fedi =00, cwlFe d3
(C s +he boundary curve o )

= <P(“:‘}\, %fo‘j))



*fna F s c,onse,r\/cﬂwve, and C s c,losed @ @ Of@ LOI”
%,‘ve, \ou ‘§ s dr =

—If F s not conservothive ond C s not

closed, compute dw‘e,cH\/ Para mederize C
wth @) - act eb,

[ Fedr *SQFDI ds = §y PG a7 de
uvu+ -I—an M’ Wfdb

T - r'
Tf F=dFf, 9>

b
§oFdx + gdy = [ PEW) X@dt + gE @YD) d

N No do '5' 7
voduct and
Y\C’ abs. Values

L F= ¢Bq 1
3
Qcix*‘ d +hdz_
c 4N
= SEQU-(&B) X d+ + %CP WY (@) dE + h(GE) 2 d+

° SCF ® a ds — Flux across o curve.
wat norma) - ]: s o Vec,'}‘or 10(610{

How +o c,omPULJf&-
—Tf C is not closed and F = (f ‘3>)
Sc, el ds = Sc, + c‘l\[ — % %

Tl

~ TP ¢ is closed ond F= <8 %>)
use. (Green's Theorem !
S Ferds = §5p (Buray) dA
(Px+ gy is 2D -divergence)
—We did not cl.fsc,uf Hie cases FPor
— closed C  and F=<$,g,h>

~ not closed C gndk F = (P,%,h>
(We use sucfoce fV\Jre_%/“als |'v\s+eao(>



. SSS P ds - Surface in%e,%)ra\ over S
- P (s scalar *V&lLLLO(

How +o comptd'c'-

Parametercize S with Fluvd= (x(u, vy, 2 (W)
over o veaion KB in the uv-plane.
Since dS= |~y x Fvl dA) youw  Can oompu:”e, :

15, FGEm) [Roxril dA

= For an 6Xplfcl\ﬂy e fined Sur\woac_e,, we can wrile
w=Xx N =y and z = %(Xl\ﬂ which a\ways %,I‘VCS-

Fux Bl = 1B x Byl = [T+ (g% +(q9)% . Then:
$55 8 ds = I8 PR {107 gy dA

® SSS 'ﬁ. d._S — I:'ux M Sur-pace_ [‘n'J'e%}‘a\ over ov\fe,rﬁ‘edl SLU'\Q:LQQS

=SSSE’7‘AS — measures  the net omount of F passing Hmourzrﬁ\
)

| \ H’l& sur?ace, 5 |‘YL -kae, d(v*e.d')‘on mC‘ the y\orma(
Wt rofma 'l"O 5

How +o c,ompud‘e/f

— Porameterize surface S with
reaion [ i tHe wv-plane.
F I‘Hd Feu X_r-:v .

A will point in the direchion of FuxTy or in
the direction — (Fuxvv) based on the orienfation

cluwv) over a

of S
i§s Fen dS = §f5 FRawm) o (RxFN) di
s - i(F’u\i v) ds = |Bex2r[dA Bosed on ori endahon,
[l

- ILf S s a surfice bouvdu\n% o solid racy’or\
D (:‘.e. (xiy,2) & D)) wse vae,r%mc.e_ ﬂu_ore,mi

(§s Fewds = 8§, dvF 45



NP ¢ ,Im — ?
lel4‘5' CXJ‘/)—WQ,J:) PCX.\/) .

5+e[2 1 Evaluate Q(al b) |
T+ P(C\,b) IS d.a\[?ne,oli (xl\"')”j’(%) \chl\/): Péa,b)
(ond £ s conhinuwous ot (a,b))

Tf Llob) is pot ALQV\CO( L s not continuous af
(O-,b), but +he limit Wug/lfu— exX(s¥t. Proc,@ed'\-oSvchQ

Stepl: Rahonalize or simpl, 107 Pﬁx,\ﬂ to %M— Py,

X— -~
(tx \QCX:\}\ = TxR-yz cx ) T x*’)’ )
50 JCC")\IB‘ x'+\/ )

Evaluate ;é/(a, b)
. ¢ (a, b) s dLLQY\ed : Fhen Lx{‘\‘;’)"‘%&‘b) Ly = E(a.b)'
Cf f(a, bY /s not GLé,Qud) Proc,eﬁA to Step 3.

Step3: In His  course, the only remainin OPHOVL
Cor +the Imit+ to exist s o %raph Qv

To show the [mit cloes wnot exist, evaluate
'HM; )fma“” afon% i Clerent  curves -

lim
(X) b) — (.le) -PC X‘b> \> A+ ’6&5"' +LOO O‘p
o any Tl e e
( lim Py m) / erent which
X, MX) = (a) b) ) ; MLONS
Iy P
(x,mx“}mﬁ (4, b) 'P' (xjmx) Lx\\f) = (4 b ) j{léx)

(my?) \/‘)‘li\ﬁ (a; b)) £ lv?, y) does not exst,
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