§Cw(cu//u3 7 © Fxam S MNoles:

CPO'GW Coordoh«)ké% :
Yy A

We ca represt thue poit P v eifuer  Castesion '-(1"3),
of  polas (@)  coordinates

We ca  see ‘ffom the ?ictw& et e Sueld have :

X = V(05O Y=TSind mF = x4yt

We_ also ha,ut& .

dA = vdr dO

~

RL oo eoxel to

e mar K" Sone. Pej\OAg N

describe polar cooranates.



Example : Loscribe Tus Wﬁﬂ'\o/\

\I
N
v

Re oK : Hence 1t & Sometimes uSQ‘Pd to n'atearo.tf, ovd

(\CS\ ons {/\ Pz U-S\>~3 ’?D (CLC COoO\V Clu\pa.kef$ :

HQ"Q(S "lcuo ‘Eo switcl f/am CosrteSian o polar

gg f(’(:q) o’xdv = f[f(rcos@/rsme) rded©

R(*W) z(flG)

\MLUU‘Q /R(xu.() Mears The Nﬁ'\m\ expreSSQ_C‘ n thet%iq/\ Coorcll;dfrij

oud ?(me) Mears Lhe I‘ejfon @<PIQS§€</ In Po/a/ CUOIdVLanJ.



’rrip\& 1wt e,gvalS :

Coa&i des

e Solid S CRS -

\lo|uw_($> = S\gg d\/

S

To mteﬁ»rauée o fucl'\'o»\ £ o o Solid S -

IR

S

Ta Cau-tes;au» Coarda)\a/{es '. CJ\J = dXC‘ljdt

i(s) = ([ dxdyde

S(""ﬂ%)

ond

j(jedv = H( P(x19,%) dxdydz

S S(ant)




_APPll.Ca/twAS O"\Z ])oublt\'\'riple theal‘alS‘

2D TFoer  a lamna DR with deasity Locckion $ -

Mas 0y = [[SdA = [ sGcor)dedy =

D Dix,y)

¢ MDMe/\t o‘# Lan—nr‘tq arowr d -

X-axis - | Mx = ”tjg(x.q)clxo’mj

D(xn-"\

Yy-axis - ch = ff XS[Xw)clocoly

’D("/‘f)

’ Cca{ter o'ﬁ Mass d’le D (Zlq) whare

X

My ord 5 = Hx

m M

’ Moml\£ ye Thertia arowsl :

!

X-ax's Ix = J[ ’jlg()(l%) dXO[‘j 5—4&.)(('5 : :-'j = ff xlg(xw) C“X&'—S

D(X\q‘) Dy

orign + | Lo = “(x%g")g(x'v)dxdg

DU M)




3D Tor  a solid S €2 itl densiﬂj fuction S -

Mass (5\ = &gg % CJ\/ — K&j %()(\‘1.%) A\I(xw.%) = & b=
S S(x\q,%)
© Momeats arourd  each C covdw.ake fP\oMz. .
Myz = Sgg x&(x.m%)d\lu‘m,‘_\
S (xen2)
Mxz = Sgg 4 gcx'%'%)d\‘u‘m*—\
S (xeny2)
May = Sgg% g(x'%'%)d\]u'm’c\
S (xey2)
'Ce,\te( a’f—Ha,ss o4 S <X:'1/Z) wheare
— H —_— Mx-‘t —— — H"‘j
X = :'?' N y = v ) Z —
MOMU\,tS J Tuertia oround eack Coordinate axis :
T, = //f (,_j?--[— 2_1) S(X/q,%) C/chw(\%\
S(x'q.t)
'I,j — //f (X?""‘LZZ) S(X;q,%) C/VCKHU-’&_\
S(x-q.t) ) d
Iy = //f (xl'f"j)g(xl“h%) VC)(““%\
S(&-w.t)




Tﬁ?\( j:wtejrols 1A Cj&mdricai Coordinates -

2
N
O&Y O LOELT | s 402
T?‘:("\e'?—)
|“ X =+ cosO
|
Ty
v % Y= Fsn®
\./' |
© &
K 2> Z
AV = rdzdrd O
(Ft@l%)

J” flxaiz)dV - S“ £(rcoso,vsin®,2 ) rdzdrd8

(x19,%2)

S("M.i) S(flqt%)

ExaM'p]e : (Olc‘ Exam al )




Tfip\ﬁ I«»hzﬂra}\s ‘" SP\NU‘\Qa,L Coordinpkes -

2

P=(p, 92, <)

= pcos® S

y= gs~o® S

z = ec_osce

= plsapdpdady

(.eue,cp)

(“"“l{_‘)

HJ*K(x\a.z)d\l

Stxqiz) \

Jf(f(ewses\r\ @ ,p~O S Q@ pcos ce) ezs\h@o‘ed@clce

Example : (O/o/ Exam @4 )




Cl/u»ﬂe A \astables in WMultivasiate 'th{jraJS:

het's Say Ljou'm tacked Loie 'ht«jfd'kj a fmcbba f o a
11

[
Teqion R C 722 . S g #(ﬁ‘ﬂdxdj = 7
_K(a(v-"\

,R Mau.j bQ V‘ij d.ff.cwlt ('—0 descn'be In (_4/6(5"4&4 Coordv'takCS %

(Rewr = 2 )

2 o
Buk ;)uaj(t\Q wWe lave @ DMplesr <k D CR ; ood a Nice

Mmap T suda twot T =K.

i o

He Canq use a otwu(?e, oJ Varables T(u.v ) = (X,Lj )‘;(xLu\v)’j(uN\)

to zdéegrwée over (e S{MPler set S -

\

Q(Xﬁﬂ dch\/
(2 Conrddy = || 20,9000 |22
R(xm) Siun)

—




where -

T {_;w"‘él'of\ -

9(){!\1\ _ au 9\/ 9
( VvV - - __,S
2luwv) _g_.j y Ju
A oV




3D T(uw,viw) = (x(u,v.w)/j(u,\hw7 ,‘Z;(u,v.wBB.

A(x14,%) |

j ( (‘f(’(l%:t)dx({ﬁdt = g g gf()((lh\llw))‘ﬂ(UN\N)/Z(uNn\N)> a(u.v.w)‘d'*d"d‘*’
K(xw,,z) S(u.v‘ W)

Where e 9x Ix
dw v I
9(7("1/‘2) - D_‘:‘ 93 9!
9[“)"00\’) ou v dw
oz 202 Ak
ou oV Iw

Example,s '- (1) Ctjbhd.r-'ca/( C oorQiates

(1) g? her: cal coordnates




/

Remark © These  traccPormations map itefiors to wteriors .

i.e. j_f—.ﬁ T Se_nc/S A ’/4/{00’9“ C, 'n Pre wv- P'aAJL ‘bo

7z
aQ [Da

/9” C= ‘A Tre XY ?]M ) ;

ﬂen l‘t Ma.fs ’tlzw. ﬁe,j@v\ ms\d& C, ‘t.o tha f‘ﬁﬂlo« “1Aside

le:, Eg

ExaMp'Q I Web assiﬂn 'Pafa/u@/( Ojr‘aM ;D/ol;/eu S .




L ina Tuke 3ra.LS )

LD - lek € be a cueve a ©°* q)wauet(i%@i \o'j r'(t)=—(XLt\MU»')>

f o att Lb -
+(b)

F(«)

Covmdar a fu.lc/é.‘an f R*— R ard restrict the jrapk o!

Foobe jut o ports abae <

7/ \

gf(m)ds = Area 04' this * cwrtain
C




b
J?‘-’(x.a)dx J?f(x(t),q(t)) x'(t) dt
C o

|\

£(xy) d‘j

b
J 2 (x0),4lt))y'(t)dt

N oe—

Ex arrple -




2D . T C s a cuve ®r"* 5 pa.muetrised b~j

=3

rie) = (th),Lthv,%(t)) asct ¢ b T et
g ¢
>
v () — ;‘]
P
X

b
(f(x‘q.%)ds = S‘f(x(t\,g(t),%(@) \"'LU( dt

C

whare | r'0) | = N Xl 4 y'(t)* + z2' @)

Ex ample :




Veckor F elds -

20 A weclor figlc\ on 121 1S a £u¢ot\'ow ? thet for e,wu& fPo.}\t

(x.y) =~ RT assigrs o vector ’f(x"-t3 ak that pont

N~

...........

N\

2
%
\—:Fn (%242 /

()

-----------

CA2 U .

......................

YO OX X X ey
AN NN L e
XXXy y
XXXXXNN+=wrryy
LN N N NN ES

\

A

f

/

/

Vd

X
:.t'
XXX XX Ny

—>

3D A \IELtor .et'g |d own [ E < a EMd\'OA F 'tldai gor M‘i PO(/\t

(xs'-u'?:\ Ia 123 a5$;jlﬂ$ a vector ;(xrq/f) at 'ﬂ'taot PD"\t .
/ 1 />
l L/ /7
ST

AV,

S S~
(mi\
/ —
KQMK The afacliuk, o’gr o Pokon ¥ R°> R . Vf = (D,jf ,D‘g¥ .gz£>

s a yeckor e'\Q.\A :

/

/DQE(A‘\’CXOA '. A VQCJ(O( f’e/o/ ? s Called cowser\fat{\}( ‘»Q ﬂm{ 1S

—_—

a Scalar ‘fﬂwo(-_l'ov\ £ suclk trat ? — Vf




L\'V\Q, Iw’(eara.kﬁ d’f' \lec,tof ﬁ-'e\c{s g

Le,t E be a ve ckoc ‘B\‘e,\cl On TP:’ o d lek C be a Cus ve \3\,12;.

—_—

I£ we cohaids T to be a "QorCQ '—Eie\a“ we Car askK:

)

\Aj\lkak, 1S ﬂ/‘{ wor K dol\g. \O\j —ﬁ A Mo\)\)\ﬂ Qo ?th\Q\Q Olo&j C?

Answer : T# r(e) = (x(t),4y(t) . 2(b)) yoaetthb Pwamtr(%es C, tren-

b
w- [ - (7w rwdt = g‘ﬁ&“ag
C a C

Wh !



T

L2 .

-

Foos TVQA In comro.nu\ts b'j .
—E(Y\U[t%\ = (?(Yl“‘,i) /@,(‘X\H‘%) \E(XIH|%)>

- Pi+ g ¥ RE e

b

SE.AF = gde + g&dj + g?iclt

C S C c




/n’\l "FundaMeAtai MMM £or Ll}\e thejrals -

- Let C be A Smoo n Curve Pod‘am(:f\'%e_d blj () cct eb.

)

Let 4 be a d-'ffere/r(:/a.,é/e {M(/e'b/l Whose g/ao//e/tt E:e IS

CO/\‘:I'HU.OOLQ o C . _n/\e/l, :

I Vi . dP = P(rv) — f(r(a))
C

Remork + This mples  that 1 C. and Ci ae two dishiact

Smooth  cwwes with the save Stwt ard end ponts Then :

VE .o = / vt . dr
C, C,
’.Defl}u't/.on . J:OI aA 0/6"t,a/j V‘Q,C_tbr £I.Q_/C/ ? ) COAL\;LU.OCLS on a

domann D ) we Say et the Sine I)LtQSI‘aJ( f%’.d? IS

C

adependent of  pathn f F:’.JF‘: j?.df’ foe any two
4 Cn

pa»(:l».s C ) Co n D W2 The Sane start oa~rd ead fo”"t's,

Rorark = Conservative vector fields o ncependent ok patin




Examf) le




Treoreprs -

f?.d? IS iadependent oA Pakir i D $ ad only \: ﬁ-d?——o

C

C
for &»US c_\oged fo.ﬂA C n D.

S“'?POSQ ? 9 o veckor Eie.lcl ‘tl,mka s coatirweus on an ofRA C.owvxectc,dt
Teqion D . Tf J ?.c)? is ;/\&pe/\o/oué a‘f Paﬂt n D Then
C

Foois Conservative . 1.e. Cthere exists a Fucclom ¥ suck Hatl F =VE.

Tf f(x\w\ = 'P(x.q)? + @ (x ) ;’ 1S a conservative vector ﬁ.‘eu ,

o d P acd L have continuous Piret orcdes pa/tc'a,( derjvatives

oP. _ ?é
on D, hera we (ave: ‘a"‘j’-z&

-2
-

\Ae,h —% = P + @T be o ve ckor Q\'QH on O~ PN S{Mpl\i,coamtcd
reqon D . Suppose Tk P ad & e continuwous Licst - ordes

pas tiaA e rivat ives o d o — I8 on D.

-

TlNU\ F S Conservali Ve .



Greep's Theorem -

Le,t C be o :Posi{:(uehj oneste d 3 ’Piec(\,.;\'se. smoothh ; sfMPle

closed curve O plawe_ o~d &,é D be the Feﬂioa %Le&eﬂl

Yy 4
btj C - C

If ’P a/v.ol @ l’lwu‘l Co-&b‘nuows ]‘.)outt'a/( deriquc\‘veS on

an open r‘ej{ov\ COA‘La\/'U/'\ﬁ rD 5 UAQ/L .

Exawup\& :




