
-ArcLength (AL). 13.3. I

· Given a curve 3 parameterized by

F(t) =(x(t),y(t), z(t)),.aA =b.

· Goal:Find the length, of 3.-
I called "arc length"(AL).

· Game Plan: express theArc Length as an integral war. A. A.
So want Al=1" (some mess involving A) at
-
a.k.a. (a function of t)=<a,b]->
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Think/recall Riemann sums Sa f(A)dt w f(Ei) At:

i=1
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To get an approximation of AL of whole cure 1.3.2

add up the lengths of all the small segments, i.e,
add up all the 11DSiII.

Al = 1155:Il
i =1

↑ n

· E 11 'Hill) AAIIfrom dividing [a,b] into 1 pieces.
i=1

Next, think of dividing [a,b] into smaller & smaller pieces,

i.e. letn +x, to get

AL =S" Ir (1) 11 at
Def. The arc length of curve 3

parameterized by thepath i. (a,b] + V
3

thatis traced exactly once as agoes froma tob, isHit
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aSatellat
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I iscontinuous andnever .
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EX Find the arc length (AL) of the helix 13,3,3

F(t) =<cost, sint, A) for 0 = A.

soln. If you want, for picture see Desmos 1.1.1 helix.

AL =S III (> 1I dt

=S* Il <-sint, cost, Il dA

=> S.*Fl-sint)" +(c A)
2
+12 dt

=*I sin't + cos? A+1' dt

- 1.Vi dt =NS dt = π

Hey - neat problem-let's dive into itabit
Do
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Let P =

point on curve attime to 504 =(ct,sint,t)
A t

So Po =(),0,0) and 4= (-1, 0; 4) I
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d Next:

⑧
Pi · Think of the helixon thecylinder city1

· draw in the line x =1 (do!)

Lane,sine, z · cut the cylinder along theline
x=1 and lie the blinder flat.
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A =(A,t)

-i =.I.,π)4-

↳-I· A =tim-,
I (0,0) =4 A=(t,0)
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Recalls 13,315

Def. The arc length of curve 3
parameterized by thepath i. (a,b] + V

3

thatis traced exactly once as agoes froma tob, is

ISIII (n) 11 at

Note ~tas"
ALa-b =S Ir'ce)ll dt - let t =I

Areott=SE 115" (t) I) dE

3
Let The arc length parameter (with buse point to ~ 3

> 3

ofthcurve 3 parameterized by thepath oAr

sie) =S* lr' cell di
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Recap from last few pages. Have done, so far: 13.3,6
EX Find the arc length (AI) of the helix

n

F(t) =<cost, sint, A) for 0 1A1H.

soln. If you want, for picture see Desmos 1.1.1 helix.

streinafreeaninare3

sie) =S* lr' cell di
-

Ex. Let FCA) =<ct, sint, A), -<tL
-

-

his 3 be curve I tracesout.
· Find arc length parameter of by withbase cointA =0. 3
it. As a functions of time to ~3

express the arc length of the partof3 traced out

from time t =0 to time t> 0.

Remark:your answer should not contain an integral
Answer: ( s(1) =
soln X

from previous example.
sit) =(* l1rctdi =Stdi =AI(0

=At - (0) =N-t o

=>S(t)= At. go put in box!

Note SCA)=AA isa line thru pt (0,0) we slope =i.
and SCT) =I (compare to last (ie. above now example).
Al from time: 0 to 1-5 a.

Ex, )
-A &time

This finishBi3.


