
 Section 6.3 Are Length

Learning Goals



Conceptual introduction We know how to compute the length of
Hing't a line segmentusing the distance formula
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In this section we want to compute the length of an arc

on a smooth curve

Idea breakup the curve into tiny line segments and sum

their lengths

Extra Grit
x x

A typical tiny line segment looks like
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Using an x integral
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Using a y integral
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Examples 1 Find the length of the curve y 2
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We have dy
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So we can compute L using integration with respect to x
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So we cannot compute L using an x integral We use a

g integral instead
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3 Find the length of the curve y I y for texts

We have day x 4 continuous on 1,3 so we can compute

L using integration with respect to x

Trick try to write it 1 as a perfect square
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4 Find the length of the curve x
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so we can use a g integral
Before we compute L we try to write it g as a

perfect square
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5 Find the length of the curve y In seek o exe

We have dy
a
tan x continuous on o so we can use

an x integral
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Using the formula in reverse

a Find a curve y f x passing through 1,2 with
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derivativewifedingth

integral on text 4 is

Ix
L S VI ax

fid
So f x 4

If x
take F on both sides

Vat al

f x

positive derivative
so f txt o and
If all f x

f x At C C constant



To find C we use fli 2
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b Find a curve y fix passing through 11 2 with

negative derivative whose length integral on o exes is
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To find C we use fli 2
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