ﬁkH\ ) c’epemaleme p Conservodive F\'ﬁ\JS,
ancl Fo Fential Fonclions

» fath \nole,pmolence:

pe—

e fecall Hhad f A ad B ore ho po{vx\»s n
on ofen vegion ) in space Jhere a vect ‘F\z\ol'
}? is Jcpﬁ‘v\eoQ, Hhen the lime )\nkéfc\j of ?o\\onj
Corve C from A b BB clq)@mﬂ; on the path C
(see Remank ™ page \37) - | |
o The ?Uu‘—\'o»n now 13 For which kind of UQCL‘M |
s B s e b kgl s B
all paths ¢ fom A b BT

Df_(:- LJ’ ;: )ac a Vec(-m/ F\"Q\d cjc-(:‘,,ecj on an Ofem Yea{on

P i space. ‘ ‘
. Su”ose, bhat 7[",/ MJ Lo pomlw ﬂ mcﬂ 8 i D

H\e/ ):‘ne, in }'QO(QJ L;.J? a\ona o PQH’\ C F”Ow\ |
Bk 8.

Uploaded By: Jibreel Bornat

A o B in D s he same for all P“H‘S fromn |
 Then, the line inkegel [F.d? is path independealin B |

ovnd he Vec‘-o( ]Ct‘e\ol ;I's (;onSe,rvaJr\‘\/e on D

NOI"Q }/"‘0} @ M)Q WOY&J COV‘ﬁEYVcLJ‘\\/( Comes o PL\J5{C§
and Ve cefg o -F\‘Q\J; n which the Pr\‘ncffﬁg
OF COWSE{\IOJ'\\OV\ OF @Vle/'/a‘j %O\CJS ®

e When a line ink@f&i i< pa/H\ i“ncﬂep'edn&ﬁe/i% ovey”

STUDENTS-HUB.com



aM ?&Hqg C pow\ ){) )‘U B ) we wl')"i
e inkegad  [Fd7- (T2 a7 b

P o
YQW\Q,W]L@/ HQ_ fcuuﬁn ;nA€anA€WC€ ?ropeﬂl'a.

\S o

'D:Ef It F s a vector Ffe[cl a'e)(fne,J on D and '\%:V{:
'FOf Some Scalar Fw\c\-\‘ov- { on D, Hhen -F is caile.cl a

Po}em}-,‘wl Q""CL\\OV\ fw r

Exp F

F-2xa+’§(‘j\3+‘ﬁl’<

—»

.E(:%—:Zx
g I
Faﬁa
P
fe= 55 =

Nok H!al’ once we F\no\ o ?O','em)ﬂ \

we Con Qa\fdl\favl‘e- a'u H’\e- \\V\e

T

dowain of F °"%” =
F.ar = | v dr = f()-fn

3

r

f

as o vesult of the Funclew\em).,.J Theove

2Xl+3a-§+‘12}< = Fx —‘r%

¢
®
£ - aly) = 2y 4 -
:3}—35®%3 = o Wher
p)
¢

t
529,63 A
Y2 - %=

F=vf

J

Z

waJ o} {)0/[64’7‘101 -Q"C ion “C rfcn/ Hhe \IEC“U\/ C\Q

—y
:.-'FK

2 ' 1 2 T g C |
= 0= 2ol (g 2)= e 22T

\'W"—\ on gﬂ"

Pc\H\ be bween A

f
A ar Ca:.\culus

fbf/(x)c}x = 7[“9) —’F (@)

Lee\d

mJBﬁ

M\rearc;uks tn Hhe

\
"
1
<

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



* Undes some condifions {lfs/{co loe,lovd)'. 151

F s Cav\se\/VcJ\‘vQ B G \?:vf wheve [
15 a ?Ol'ﬂ/\\'\‘a}‘ ‘ﬁMCL\‘oy\ 'gc/ —E .

o ]? s Conservodive on D is eym‘v«du\{' Yo say the
JYOJ\ oF F ovev evevj c losed PQH\ ih D is 2evo.

\z‘ne I

Uploaded By: Jibreel Bornat

2 Prssum[)};‘ans on Curves, Vechow Frelds ond Pomains : L
’/h'e {e;u/)ls ]‘f) Ml‘s sec 7[[.07\ hOld UﬂJU/ H!e_ ﬁl/OuJ!‘Vg CMO[//IOHJ: |

o The curve C s lol'ecew{se_ smeo Hh .
o The Vec}-o/ ﬁ‘alcl E has comfor\enl—; MmN, P Whad h

'r\'fs}- pod)-\‘aj dw'\\/ocl’\\les.
every f’oin'l W D

¢ he AOW\GAV\ D 15 am open Yeaiov\ n SPGCC:

is a cenlev of an cpen bal) les enh'mb m D-
« The cﬁomaf\'m D s Covmec}ec]: any o Pol‘n{j in D coan be \_)‘O\'ne,cl

bd o Smoo th Curve es n D
n D cam )pc x

@ ﬂ?e &OV"\C\CV\ D .\S S\'w\?‘\j Conht¢¥tJ: QVWJ [wp l' |
Con“fac\‘ﬁf to a«f’ofh{— in D WIM\‘OU/‘ ey ’eagmj

S i SERhIN 7N |
2 s - Tt A5
' 7 - A fi” /. o ) ¥ T
- 7 7 £ 2 57
A Wi [ M % / I
(o i< = o )
e e A S
e S St - N

' B - .
ted Y Mol 57""'/’5 conne cled Not s;"m'pb X

Sim P]j connec

| S\\W\?\j C@V‘V\EC""ECT_) X

STUDENTS-HUB.com



* l.l‘ne, ln Lcjv’otls th Consefva}§Ve Fl\c\cls @

The fo//ow'gj fC.SU/II' IS Anhal OQOUS o Hie F\-\V\COQIW\QML&A
Theoreun o{: ch)cu!US which %\\/q o Wowy \-o e\foxldo-&‘l e
\Me. |n,~<{j\fmls oF 3%\:;\04\' p\g cls

(ﬁuwc!emen}—v\j Theovern 0€ [MC J Leéch)
'Le"' e lOC ASMOOH\ cuYve L)omwtj He FOM)I H '}‘0 e

’pom} 3 i Hhe P)ane (ov SFch>

« Assume C faro\me_{-r{ual l’j ).
s Laf 'F be o O'F-(‘ FMC,l"\oV\ with o Co;q}mwau; gYach»\"'

Vccl—m/ = V-F on A Jomam D cow)'ﬂwuva
j? dr = £f(B®- FA)

a<t<s b

Ffoo{’ let c: Y&t)= 3(‘(:) I+ hi(t) ) 4 k() )< ; Q81s

be a smooph cuvve Jomma H o B in t’eg\on D

o Since £ is o‘u(( a)ona bhe cuorve ¢ =

At ox dJt 2y Qo df

. pfo}fgj Wal x=9lt) , 3
,OLE)-— .Cl’f- l—> + EL— :; ¥ %E ):)
dt  dt t .
° Hence, X becomes _GLF_: V)C -g{- buIL ?:V‘F =
‘ _F . o7 F(= A
= Wev’el;rg Ere r(e)= B

b
_(df - [l = £ (5, W), m))
jF dv = Jr dr gt = fdt dt - F(xaz)l F((sw Ma)/ o
§ -FiB- £ (h)

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



L;Xf Suf’ﬁ‘ﬁe He force ﬁ‘eld F=vf is the é-faol\“eﬂf
01[\ Hﬁﬁ ‘:MC'L\AOV\ .F(x"a/z): "_{-:_J?—_:L' )—:\\4& Hie
. A+ Y 42
wot K opomﬁ ba F in mov?v(aj an o%ec‘f a)mg o) S‘V"'OC?H«
corve C doin{né <|;0/ o) to (0,02) %af does nol
pass H\rovjh e orgfn«-

—» Y _ _\ . —-3_
Wov K = IFGJ( = .F (o,o,z)’F(\/O/o) - T .-( \)__ 3
C
T)'lz( CO‘,\Sﬁ(VCJCVC Fr&lJ} ave /\Y?:\LQ{QMT Ff&lcjf)

Let F= M3 « Ni + 2 & be avechr freld chose Componcuts

ﬂl"’/f ore CCMRV\UOV} On an open C°Meth_cl fej\‘on D » space .

Then ? is consexvalive \F)c F= le 7C°/ a diff F"'Cl"\““ ‘F

TI"“A' 1S E\ - ch l{:—[: {*OT any Ywo [°°‘\'\)'S A and 13 in D/ Hie
\l'ne fn}LEJYOJ f?d;’ . fncJeIowJ’e"ﬂL of Hie PaH« C :\‘3““““‘5 A

Yo 3w D. I |
ég Fi'nd H”B- wor K 0[0)7@ bj H:e C@WSP/\/VC&J"\\VQ ﬁe‘cj

)’f):\\)z.f +X2l7+>(\j}:’: er Lhere F(XIH,Z):X‘jz

a)owﬁ any spwoth curve C

3
work= [F.d7 = [gp.97 = £(8)- £ (A)
c A :_F(\lél_v)_f‘(—\,?,q)
- -2y - ~2F

= 3

J.ofnl“?ﬂ Hhe PO’;’}S A(-1,3,9) ke 81,69

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



T)’l?( LUOP F{OP(JJ/B O‘F C@,—\ge./\fct}\{\/(’_ E\e,\Cﬂ;)

é F AY -z O cufouwd ?A/@U lOOf (C\oSea cuvve C) b '\-F_?
e c\ e\oQ F s COVlSeM\/a.J(\\/e on [.

¥ Pow do we Kwow U\JA&H,,E/ a 8\\/614 \/Ecjrcjx/ F\‘eio( E

is  Conservadive 7
| COWMM T for € Conservative Fields) i
[ = Hixyge)i + Niw2)] + Blxiad)r bee
veckor Lild defined on o connecled ad staply

Aiti‘:a:\n%e, CUMFOY)CA’!'S H N/f %CVVQ_ CDV\\'\HUOB ]C\\V.S/' FX/L)\"J

O‘@/\\J&)t'\\f% e

o /lw,n F' 1S (,OnSeNtvL\‘m |]£1[ = M :ﬁ ow,A I\L c‘j
E | 7 i (s net consev CJ\‘VQ= |
gﬁ Show ’r’haf ’{:”: 37 4 (x+2)) - Yk is t sevv |

b=t F 1=

E’ﬂ)— Show ﬁch : (ewv gi)i x(x2 - esmg)b ’r()(g‘i'z)K
— 75 Cons'e/w’\/a}(\)a oua(} I[MJ a ?o\-e,v\l'\uj ‘QHCL\CW pm/

e M: écasgacg?. Nz xz—-efsina p f=Xg+2

Pyzx =N, Mey=DP , Nez-&aig="y

Nole ‘H\J the olowxa\\vx of F 1S OFS‘ ace L.ch,L\ S C°"WECL€C/
ond “‘”‘Pj Covmec"eal Fu\fhf\eymofe He ?N’J’\OJ Je/n/o-‘l‘\\/e»s

oxe C.OV\-\-\V\\JodS, So F |5 (,onSQ/(\raJL\Ve HCMCQI '3 a 'CMC'L\O\«‘ |

[ st \7~F:?\. To find the potentia] Luckion § =>

by Thw2

chv\c(JreJ] ;

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



X
ho= M7 ey rge = froyg. g

- N - X2 - xS\\V\ 7 ‘ ¥
'Fa e = 2’ lo FMJ 3_(3/2)@ ‘Féc'd/z)
lcz‘—‘ ﬁ;x;-\'z e
—esmg + Xx2 +g = xz-_efsf,‘d
find h(z) = %7° 2 3(32)2h) o
L= 2 Fny2)

2 & CSYtdTx + h(z)
7/
xa.;.h:xg + 2 =) A(EL):;} =) )1(2): 2

H—wce/ 7C (xl’j,z'): esta +tJEx + £+ -

E__[’ Conspo’e/z/ Yhe vec/o/ /feld F.. -d Té + X T
T | J
(] 5’\,10\» c\/[' F Se S(\e; H, '
- s o ex e?va/zlw\o; in Hie C@-w,f,oy,gﬂ} @/
1+yz / = : = y _E =0
X T

..!.;::O'—‘/\/i_L /_fx:o::MZ}l} Q<+2 :Nx
@ 5)10:1 H’WJ F \s na} Consevy ero& S [l V’PC\.]Z'VV&J

e F is not $Im)0)j Conn QG'I‘QJ — ,,[, CIOW\(MV\
"“'/"W‘J c/omm'n (

o Slace x2+ ;1'

2 2
Xty

7. ‘l

He Com,plbwamf Or ‘H\c Z—O\Xﬁ)

nevev —exvo / Hhe Y\a—\LUV'G-i dow\q\'vx
(OV)LO\\'V\S 10‘9[’5 qu;} Can no/' }DQ Co"ll'VC{C}'eGI to a

pernt.
T Hie

One SUC.L\ lcof 's Hae UHI\\L C\‘Vcle C
xy - plane pavame biaed by -

—4

— — .
it} = (mt} | (Sl'mt)o , o< t g2

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



: ‘/; show H““JL ? i5 wof COwSe\N«J\'ve, we -5
now O\WIJ Thg anA ComPu\-c Hqt \\‘V\c {V‘kiﬁ\/&i

?F ‘O? Ok\fow\cg the \OO? C

—

Wwith osts™h

—> 't) = (cos {—) v (s t) ’ xz Cost
IR
- - e N X = Y=
g F ~ \ . A
Xt +3 2+
-
- — S\V\t = . ;U—S_L__’{ ‘)
gintd x Cos t e % L0
=D
.—a °
> (-—ﬁnt) y & ((as") J
_ A
T dt il
- -2
= 7 P dr ¢ :y(sm"f x (o5 f)”’f -
— é) F. AY & F 2t ’ )r .
“ - nsenvedive
i ‘-e ved TS ol 2er0 = F ¥° Ve (':,3 Y
_y Since the line 11129
////

o Fovrm .
I:xac‘]' D ?-pe)\/e,ml o
wov K cm(,] cwcula}\o\r\ \v\\'ig»/o.ls jF' dy

°Keca.,u H'za)L the
- £(R)-F(A)

° if F 'S Cov\SQ/\}aJ'\\/e_ Hren fF OOY" ‘S‘VF o\Y {}J‘F)

3 -
., So we can wrife S‘F'UIV:Jv{.AY A
" Re o c p
wa’\:w - 'F_, \ _ § B‘F olx *g—g_ A:j +—B£ A.Z
VF"{:""F)“' K 'Bx Y
Tz st vy0 2% =fmax+ﬂd3+f-32
dr_clxi*djg*de ©

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



Qf‘/_f @ ﬂe- d/‘{{@fem‘l')\aj ﬁ:r’m IS a”cj c,\af)fessfoh

of the fovm

\5 7%

Mxs,2) dx + Mxy,2) dy x ? (xyy,2) d?
o ﬂ;& d"[(Ct/ew‘J‘l\aJ Fo"m s exac+ en A c}omafn D

)\ﬂ SPQC¢ ;_F .

Mdx + I\/dj + Ld? ::-£d>< + gcl)ﬂ)r {;(Ja =df
;o{ some scalar 7CMC,‘)“\‘OV\ -F en D-

Tk*z( Cpmpommll m’;f F"“ Exac’\'ne,ss of Mdx + Ndj +f012)
.4& o[t\‘l[[of&n}fa—l é*"‘" Mdx + Ndj x .?.di’ is exact on @

Covmec"-ed MC[ Simp’a Conne_c'(“ecl

Fg=dy M = e,

e T)’\\‘$ \5

dowade, iFF

and M= My

e?uf\la\lmk Yo seXy F= My +

—

NEE ¢

2

(3,5,

g‘z dx + x2 dj—rXJ' C{Z

-1
E%
r
c
X
o
TJ

1S exaCJ' e

.-E(: M=Yz

of

1(.3: 2 N 95
. ‘C(x,g,%) = %Yz ?
, —_:_7(

£,z %y % h(?z)

o‘g

show Hmj He 0"({&/&/\{»\0& %M\ in Hae iWESY&J

Find Hhe injrejmj'

~ Nz=x?2
fy=
.;%-;: i:x\é

- S‘Fﬁo\x = Bzx ¥ %k\()/z)
‘74 o 5(3}2):%(2),

h(2)
y © h=¢

(%% 2) = x92 xC

e

(3[ ‘[ o

[ye

(4] 1,2)

Se

o)lx+x2d3*xjd2:¥(3/5',°) -

- = -2
;(\,\,1)¢ o-1

ﬂ .
X 1S ConseNai\W- .

Uploaded By: Jibreel Bornat

STUDENTS-HUB.com



