
16.1 Line Integrals of Scalar-valuedFunctions 16.10
RecalliArcLength (AL) from 13.3.1 and 13,3,2

G

· Given a curve 3 parameterized by (t) =(x(t),y(t), -z(t))
·Goal:Find the lint Al of E.

↳ acA=b. I
· Game Plan: express theArc Length as anintegral war. A. As

So want Al=1" (some mess involving A) at
-
a.k.a. (a function of t)=<a,b]->

IRI

*An intuitive approach will use this approach lots).z
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to =Gt,A2...t to....En-En=bi - 1
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AL-ill*(mess) It: whitei =1

Typical element
f

didsomework a vector a scalar
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-> 11 A Sill =1) ro (i) II Ati

Now add up all our "typical elements"IIDS:II
-

↑ n

AL = 1155:11 - E 11 'Ail II A Ai
i =1

i=1

and let At ->0 Iso ntw) to get

Al= SI1r (A) 11 at
Helpful notation: Recall we had?

-
· d5 =

=

(t) dt - AS: F'(ti) Dti

· As Is"11.d' ll " = Ilt' (t) 11 dA <1)Sill =1) r" (i)II Ati
ne

↓integrating factor"

End of Al Recall
de
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Goal Give
integralsofSalaaluedfunctionis 16.1.2

-

· parametized by8: (a,b] - R -- (t) is (x(t),y(t)) or (x(t),y(t),z(t)
1

. and a function -: IR* - R

Want to integrate f along the curve C, i.e. make sense of

If ds,

which we call the line integral off over C.

Figure for n = 2 (i.e. f: R2- Rand5: (a,b] + M2]

· Note if f(x,y) =1 (for all (x,y)
S

then would want S

Ifds= arclengthof 2,

Es d

9
to=dEzitien-En=b

S

Assistthe AL picture by

addtheirene

Ati ti-Ai- ↑
So now a "typical element"is Y

-

f(r(f) IASill f(t(i)) (t) Ilste
Add up all the typical elements to get

Ifds w [ f(F (il) IIF*(ti))) Ate ·

i

Now let It-0 to get
A =b

I fds= S f((t)) (5'(t) (IdA
t =G



16. 1,3

Let there,scorebe a smooth parameterization ofa curvein

Letthe function 7:R" ->R*be continuous on [a,b] ·

the line integral off overlalong (is

Sfds =S" f(F()). II* (A1) dt

I

1. Application 3

-



The lineintegral of5 overlalong (is 16.1,4

Sfds =$ f(F()). II* (A1) dt

#

Evaluate S, 12+ xy) as where

C is the upper half of the unit circle x*y=1,
orientated counter crock size.

a. Finda smooth parameterization ofC

F(t) =(cost, sint) for 0 [A =4>

=>v'(t) = <-sint, cost)

15Cell = +(rst) =1.

So

Stds =**12 + coAsinA) Nr 'All at
t=0

= (2 +int)dt=
↓ TL: let u =cost....

A
=π

=[It -It
- E)



Recall: 16.1,5

the line integral off overlalong (is

Sfds =$ f(F()). II* (A1) dt

3Evaluate s 2xds where I consists of the curves
- -

I

3, ofthe"parabola y
=xfrom 10,0) to (1,1) followedby

I

C2 which is the line segmentfrom (11) to (1,2).

in sketch C*C,UC2.
.

Herz flx,y) =2x.

1. For 2,1.4, (A) =1, A2) for 0 =A= 1.

t
=1

So, fds=S
t= 0 t)

115(1) dt

f(x,y) =2 X
t

+=1)dt
I S

u =1 +4t2 A k
du =8 t dt

A=b

=2t2 d1=It,1414" (YA) dt
4.
t =0

=45(1 +4+2)*2I6 =[(1+4- 1] -.
2. For 32: r, (t) =<1, A) for 12A =2.

t=2 t =2

I fds =S f(2A) 1I (t) 1) dt =

=2)adt
-2 t=1

=2 2dt =2=1, =2(2-1) =2.
t =1 ↓

3. For all ofC: Stds =fds+fds
=+


