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Vector tegaton 
contowr 

Lne rtegvat 

t F be a vect teld im e regton R tan let c be any 
CuYve ih à egle, ler rbe posithton vectov of the po mt P ont 
he Arve C, 

Thon he mtegral of Falona the urve c ie gen by 
SFd Fd t dyt Fadz-

A vector held F ic callaol conservahve tare exict a 

Scala poemia tuch luat F=v¢. 
Importat Note ' F is conservatie itf' f is irrotahbnal. 

Let F be a connhuour vectr helo. Than, tollowig statements 

are eure krt 

F dr is independent of ta path joinih te nd points, and 

itonly alepend! upon the endpoints. 

Fis a conerve the feld (ie. F= vV) 

For any closed cuve C. oFodT = wor done = 0 
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Evauate SF.7 whre F = oyi - xsm y and c e he 

om,o). t (o,) 
- ., +* I (un rele) 

CUAVe y= Vi- in m-plare 

(LD) 

SF.dr =iCar yd-nthay dy But Josydn= x 

1 

F.d dtary coryao 

Fo dF - 0- -1 

. 

. 3/13iv 

: 
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6d wov done in moving a pavticle *y=a2, z=o (y-plane in he force eld gen by: 

once aownd te crde 

aen by F in y+(n*mcory)j 
( chosed path for c 

wor done 
FdF 

siny d + a+nosy) dy 

(siny dn+xOyd+ nd 

osiny) + dy 

r shyd+rcosy dly= JFd 

Jdo 

Vo Conservative 
- J6°di = o 

YEdone = Ot dy 

dy Pt acos®\ 

woreddone a cos acosod9 

2 
a 2 +co(o) de 

2 

Taz wOY done -
2 2 o 
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DATE 44 /L/22 

Congev 

ove thot F= (y°eoar +z*)t+ (ysina-4)j + (n+2)k 
Fhd dcalar prertial for F. 

wwrt dbne In mong an object fom 0, ,-) t (Te,-,2) 
irotatbnal. 

Ans. Con eeryate if and only t 

Arovee 

o ot +0-0 

+2 

0 oi4-1(32-32) +e (2yeosn-2gcosa) -Oi+o +0¢ 
LH 2HS 

Men fmved 

Sealar potential ¢ , &uch tha F V 

ycom+29 +(sinx-u)dy + (3n22) d2 
pen+9qsia) 
eson +2ysîm dy) + (2dn43ma'da)-udy t 2dz 

A d (ysmeA n2 -uyt 2z) 

y sinx +nz"-uy + 22 +C (Stalax oente) 

wort done SF.T 

.. wbYE done = (1+ M Lu4+c -(0+0-4-2 tt) 9+4mt6 
4TT+1 
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Theorem Green's 

elatton betheen line integral and avea eqval 
A 

Let F be a continueus vechor held nte regton R 
dQ ad ae also cowtmupuu în the vegon R. dy 

Let c be posite ly-ovented beurday the regbn R. (a-clocle 

Pd Qdy 
-idy 

Vector fbrm of areen Theorem 

F A(V F)ds F Pt+ 

where N is unit noma vector along z-axis . 

P 

y 
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QEvaluaBe ushng Gveen Theoem 

3-8y)dn + (4y-6xty)dy here c is boundan of egon 

TheoreM 

boundadbyyrRand y=* 

yra 

Ane.P Bn8, 4y-6ny 
dP-l6y 

y 

By Greens , TheoveM 

E. s-dn dy 
Coydny 

Taking vehally mt (y) 

ys 

y dn 

5 (a-d lo 

Tabg ventiay ct) 4 

5 J-x*)du 

J. 5- ) 
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Veriy Green's Theoem fovP-sin)da +.cas mdy -sindn +.os ndy shere c is ooundlary oft a AOAB whot vertice Qe (o), (h.2, (V2,1) 
In venky, need to eck ooth L and RMe Geens Theorem avd pve ey e) 2.i 

Co, C,) 

(s 
Along Ci'jco ; dy = 0 

JFod7 -sind + 
(JEosF tj-)dr4an 

1 
long C2 = "/2 , dh-

JFo F 

Fo JE-nm)drcosa() 

+tosy t 2sinx 
LT TT 

1-(Y = 

JF.F = JF SF.ds + FF C C3 
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or 
a: /. 

T4E erhtal 

3he hatF 

i we ee 

nzoyzo 

Sin ) dn 

-2 xcos-O(x2ix 
TT 

-222 

8, 

HS-rs, Hence enhd een's Theovem 
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Stoks Thearemn 7 .' 

Let Fbe a contthuous vechor Aeld dhen 

skelal be open curface Fod JSN (yx F)d| 
dha N unt outward nomal vector to an element de (ofS) Green een etfonCvectr fm)1 Spectal (awe of Sokes' Teee IMpotat Nole 

IA 8 and s, ave 2 suface having the same boundlay C en 

Q.EvaluateFJF 
over he ce : *y*=1-2 ,220 

ustgSHto ker" Theorem here F- yi +2j+k 

--j-E 

'aAy (-1)t 
x+y2. -Z 

ny = -z 

,2 ge verte 
Verte (o,°,) 

Coader S**y*E 1i(a ame boundany) 
Hee, N 

N(VxF) 4 
2)-L 

Fo SEndn dy JSdy 

avea of arele 
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.Arely Stokes' theoem to eva uatFed. fo 

F- (y+2-)t+ (2+-9 + (n*y2)K 

over the surtace n+y22an-a2= 0 above plane 

2-0 

x F 

(y-2)t (m-22 (i*-y) 

2an) +y= az 

6-a)y#-a(za) 

x+Y2 - 2 (paraboloid) lauer hal| 
vetex = (4o,a)s wiib 

3 

Put 2zo in omgal utce egjathon', 

y2am o 
a +y-a2 

eirde it etee (q,o)ang Ya 

Here N k.N(vxF) = 2-

JSan-2ay) dndy 
a to polaY> =os, ye no dy- rdrolo 

coro-co)rdrde Ihnits oud out. like lat sem 

Sne-cau'o 

2 
YTO . . 

2T a 

REDUUTION foeMULA 
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NOTE Reduehbn Fonula 
cor o de sn"edo 

(n-1) (n-3). (h-s) TE n:even (n) (n-2) h-3) 

n) (n-3).(-S) 2 nod 
Cn-2) M 

(h) 

USYng &tvker Theorem Pnd adegae JFedr 

ouo si surface of plane 2+y+2-2 m he ret octant. 

dhhg. n,y, anol z 0 u pam 

f int�rce t. on axes 

Contder = 2m+y+z-2 
'Nomal to = v¢ = 2t +j+ 

N unit vecor in d. ot V0= (2t+jt) 

No, ols dndy (ny pleve prqechn) nlay d- dydz ord . 
N E (nly **e vae) 

dr 6 dndy 

-SS2dmdy 

E -2 x2x ! -2 Cox on do by honmal mefkad 
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No 

Q APely tokes Theorem to emluateydot + zdy +ndz 

where C he Cuve of indezechbn of nty242= a2 

and n+2 
Let +2 -a 

VxF-ij-E V +k 
Iv 

.N vx �). 2 Y 

ds = dndy ehbn 2 Sady 

-2 S dndy 

Sohne n+y422a ao ntz a 

2(a)+y-o 
2 (-ax + 4) +y?-

(-/ y 
i 

JFod - 2 x (area of elipse) 
2 x (TTab 

-2 x72 a 

TT2 
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APp'y to ke Theorem gb eva uate 3yd4 4 Azdy+ 6ydz APPy 

2 

. 

)d S)d' 

. 
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Gauts Dergeice Theonem 

Lo F be a Comthuous vector feld Hhen 

(Region Should 

SSa.Fds V. F dvv 

Use dvergence theorem tor f- 4xi - 2y21 +22 

over yldhd ical reton +y'z a2 (zo, 2=6) 

zb 

VF4 - uy+2z 

SAFA SIS v Fdv 
V 

JJS (4.ey +22) dralydz 
dndydz - rdrdl0 dz 

Z-0 

Sd d urstihg +22)drde da 
0-0 

4-sino)b +b] Ydrd 

2ba-4 baho a3+ a2) de 
3 

2ab(2T)+ 2n 

4Tab + TTa?b2 
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se davergere -teorem:td ttmd SS N.Fd 
wkarF *t+yj+22Eand:s i the dored surface 
boundes by the: cone '*y*=z2 s anol2 

Pjeun 

SSNFds = SSS v.Fdv 

SS0+1+2-dndyl 
dse endKal: coodrbater Kross, y=rsdne, 2-z, dndydz= rdroiodz 

S(2+22)rddedz aviehau to-
elct iitr 

2z+ drdo 
21 

3 2Y*)dvl 
211 

- do 
2 

Fds 7r 
S 
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. Evauate NF dsngdivergene theorem, 

foF 2xyi -yi+unz* takan ovev vegonbounded 

y+z9 ard ia-2 in He Aet octant 

yeetby 

V.F = 4y-2yt nz 

SSN Fdre .Fdy 

e suy2g +) dxdy de 

. 

i oals. 
2y-2 +4 dndy dla 

(8y 4y 6) dydz 
y 2o 

4yz + 8z dy 

3yla-e+8(14)dy 

y 

3/2 
(4)+ (27-) 

27 27 +14 

NF ds z 180 
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