The Line Integral and Independence of Parameterization

> >
Suppose we have F= -y-i+ xj and C is the parabolic arc y = x2 from (0,0) to (1,1).
Does the way in which we parameterize C determine the value of the Line Integral ?

We consider 3 parameterizations.
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Ex 1
Xt) =t y(t) =t

() =X + y(t) (1) = G—tx(t)j i+ (j—ty(t)] JE) =yt X

1
J F(t)-ry(t) dt = 0.333
0



Ex 2

Xt ==sin(t) y(t) :=sin@®)° 0<t<m/2

L) =x®)-i+y®)j ri() := G—tx(t))-i + [%[y(t)j b B =y + X0 ]

| FOm@dt=0.33
0

Ex 3
Xt) = et -1 y(t):= (et - 1) 0<t<In(2) r(t) =xt)-i+ y(t)j

=[xy Li+ [ Ly |
IO = [dtx(o)w[dty(t)jj
F(O =i+ X0 ]

In(2)
J F(t)-ri(t) dt = 0.333
0

The line Inteqgral is independent of parameterization

Be Careful we are not saying the line integral is independent of path ( we'll explore this later) what we are saying

for a given path the line integral is independent of the parameterization of that path,



Reversing the orientation along a curve

In these exercises we show if you reverse the orientation along a curve C then:

a a
Compare this with the result for real valued functions J f(x) dx= —J f(x)d>
b b

The 3 examples correspond to the 3 above respectively
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Ex 1

M =1-1 yO:=1-9° [0 =xOi+y®j :=[j—tx(t>)-i+[j—ty<t>j-j

> >
F(t) =-y(®)-i+ Xt)]

1
J F(t)-ri(t) dt = -0.333
0



Ex 2

M) =1-sin(® Y =@ -sin®)° £t =x0-i+y)-j

> >
1) = (g—tx(ﬂ)-i - [j—ty(t)) 3 ED =y )]

2
[ F(t)-rL(t) dt = -0.333
0

Ex 3

a=2-¢  ym=le-e) ro=xirvoi nw - (j—txm) i+ (j—ty(t)j §
> >
F(t) =y (0)-i + X(0) ]

In(2) .
J F(O)-rL(t) dt — —=
0 3



