
 

Physics

1 F Force field
C oriented curve

then W F I ds

is the workdone inmoving an objectalong d

2 F velocity vectorfield of fluid

C orientedcurve

Then Flow S F Tds

Flow along the came d

If d is closed theflow is also called a circulation

Defls A curve is said to be
i simple if it doesnot intersectwith itself except
possibly at end points

Liis closed if starting point endpoint

iii simple closedcurve if it is both simple and closed



Note

g
simple NO Yes NO Yes

closed Yes NO NO Yes

3 F velocity of fluid
oriented plane carve CCIR simple closed

with parametrization tilt it I yCtSJ

ñ outward pointing unit normal recta tothe cure d
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I go s

ñ Fxñ ñ Fxñ

if C is of anti clockwise if isof clockwise
aientation orientation



Formula for it wrt theparametrization Flt Xt ityItJ

Recall F A A I yEtJ
1184311 1154311

in arc length parametrization F F it

Anti clockwise
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Flux off acrossC friends Shffs.at tftfe

If F MAY I N xy
and Fct it i yit j is anti clockwise parametrization

of C closedanne

Then



Flux of F across d

MINI i 5 as

Mdy Ndx

Remark curve is closed in anti clockwise direction

curve is closed in clockwise direction

not a commonnotation

But in some books only is used NO arrow

Then oneneeds to determinethe orientation from
thecontext

Convention If no orientation is mentioned

J without arrow means anti clockwise

nientation positive orientation



ego let F XY I J
C 492 1

Findthe flow anti clockwisely alongC and

flux across C
foot sit

Sohn Let Fct cestitaints O t 2T it

Note correct orientation

Then flow F T as F.dk

I cost suit costs suiti asti dt

f sint cost sinth cost It

2T check

Flux F Ads Mdy Ndx II
cost sint disint costd cost

f cost sint cost cost taint It

T check



Remark If C is an oriented curve then denote by
C the orientedcurvewithopposite orientation

mi
If f is a scalar function

as ds isnotoriented
Safds afds just length

If F is a vector field

flow fcÉTds F Ids

that isthe Ffa C
Moreprecise formula

F Tods f F F ads

Butfor flux Finds Finds ñ alwaysoutward



Summary

scalar f Setds indep oforientation
ds have
no direction

vector E
F depends

flow ScÉ ds dependsonorientation on direction

flux ScFiñds indep oforientation
always
outward


