Math 104-006




Outline For Today

* Arc Length




Approximate Arc Length

Suppose we have a curve given by y = f(x) and
we want to approximate its length on [a,b].

We do this by breaking up [a,b] into n intervals
approximating the curve by a line on the
interval and then adding up the lengths.



Length of a Segment

* Let P, =(x, v;). The length of a segment is
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Length of a Segment Continued

* By the mean value theorem there is an x".
such that Ay = f(x.)-f(x._,) = f'(x";) Ax

* Hence [PP.| = AX2+(AXF'(X))°

\/1+ f'(X)° AX




Arc Length

* Sothe arclength is

N

imY PP | = limy1+ f'(x'7)?Ax
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T\/1+ f'(x)*dx




Try An Example
Find the arc length from (0,0) to a point (2, 27) of

y =(2x + 1)3/2

A) 46./46 -1910 D) 2846 +18./10
B) 415—-1.10 E) 141517

C) 4/40+1.10  F) None of the Above



Try An Example
Find the arc length from (0,0) to a point (2, 27) of

v =(2x + 1)3/2

A) 4./46 —12./90 D) 4¢./46 +12./10
B) L15-1°.10  E) 2®J15-Z7
C) 4240 +210  F) None of the Above




Arc Length (for x = f(y))

e |f x=g(y), c<x<d and g’(y) is continuous then
the arc length is given by
d

L = [V1+(g'(y))dy

d 2
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General Arc Length

e |fy=1(x)isacurve we call the function which
calculates the arc length of a curve the arc
length function.

S(X) = I\/1+(f '(t) ) dt

S 2
T JIH(F () = \/1{30

dx




General Arc Length Continued

e \We can rewrite this as

2
\/1+(dy) dx
dx

= J(dx)? + (dy)’

ds

* Oras (ds)> = (dx)*+(dy)’



General Arc Length Continued

 We then get the arc length can be expressed as

[ds = le (gi’j dx = j\/l:(j;jzdy




Example 2 (trick)

e Lets find the arc length from the point (1,1) to
the point (t,f(t)) where

e f(x)=x*-(1/8)In(x) and x>1



* L

Example 2 Continued (trick)

* Then i1‘(X)=2X—i SO
8X




Example 2 Continued (trick)

- t\/(2x+(}/x))2dx
j2x+(}/x)dx

- X +y|n(x)
t? +y|n(t) -1




