
16.2 Line Integral of Vector-valuedFunctions 16.2. 1

In thissection, the path of defined on [a,b] parameterizes the curve C.
->

· In 16.1 we had:V:2a,b]-RU and f:*- it.

TL? <a,b] iR" -> M7.
The line integral off along Cis

Ads t IIa f(5(A)) 11 () 11 dt

notation

· In 16.2 we have Ca,b] iR" Et RY.
The lineintegral of E along C is

S E. dr t *E()). (t), dtCen
notation

· Soit F(x,y,z) =7F, 1x,y,z), Fz(x,y,z), Fz(x,y,z)) with Fi:R -M."
and F (t) =< x(t), y(t), z (A)), then

S.F.dt FE,F).,,)] at
"
in S, F, dx +Fady + Fzdz

where for each Fi (i.e. for F, F2, and Fy):
t =b

I Fide =S Fi(r(t)) x "(A) dA
t=a

t =b

I Fi dy - S Fi(r(t)(y"(t) dA
t=a

t =b

I Fidz =S Fi(r(t)( z(t) dA
t=a

similarly for IR2 us =<F,,F2) and F (t) =(NA), y(A)).



Recall Definition from 12,3 dot product) 16.2, 2
&

he work done by a content force I acting along a displacement of B =FQis
>

>

I I =F . D

X1 When the force is not constant, define work as a line integral,

Let. The work done by a varying) force E: R" -> RY

in moving an object along a curve, traced out by the
path 5: (a,b] =ie from the point r(a) to the pt.rCb)y

5 E.d re[E(()). (t) dtW =

c
I

#2 Evaluate S. E. do where F(x,y,z)=<xy, yE, zx) and

C is traced outby the path (t)
=(Ait2, 13) for 01A = 1.

11

n +2: F(t) =[xit), yit), z(t)>
↑

S, Eid =YB E(F()). (A) It
↓

- Es eci,iess',*. 1,21,37) at
t=0

=tgl ( +
4
+2+

4
+3+b) dt

A=0

= =1 (13 +5+ 4) dt =

+-
t =0

Ex3 Using their from Ex2, evaluate Jaxy dx.-

soln ↑2: F(x,y,z) =xy

J. xydx
=gt

=

bm)dt= dt=d
A=a

** Compare 2x2
and 2x3. Whatdo younotice?

Hint: Find 2x3's 2 and w W in x 2.



16,2,3
#

Find a parameterization of the line segmentfrom
from the point p =141, 42, 43) to 0 =(q,92,93).

Sta
i -

T
-

X(A) =P1 I A(y, -p,)⑧

I y(t) = P2 I + (92 -pc)
Fa =(q,4,82- Pz)93833/ z(t) = 93 t t(gy -43)

->r(t) =(4,
+t(g, -pi),P2 +t(gz -P2),Pi + A (gz - Py)) for OAS1.

-6EvaluateSax2e7zwhere consists theartisan
line segment 22 from Q

=(3,4,5) +0 R =(3,4,0) .

&

BTW:Here E(X,y,z)=<y, z, x) and

Sydx +zdy +xdz =SF.dr = S Fod + I. dr -
=S,ydx +zdyx dz +(ydx +zdy +x dz

2

1. For 2,: 51=<2 + 1A, 0+ 4A, 6 + St)
=32+ 7, 4A, SA) for OCA!

So, I dy
1

=

291 +10
t=0

~(+IA) IE = +10 =
2
-

2. For Cz:r1) =<3+07, 4 +01, 5+-51)
=[3,4,5-51) forUIA1,

So, I
I ↳ 1-

= . (+eas]=s!5d=-is
3.[ydx +zdy +x dz =4 - 15 =2 - 3 =


