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Arclength of a curve
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Arclength of a curve

The arclength of a curve y = f(x), a ≤ x ≤ b is

L =

∫ b

a

√
1 + [f ′(x)]2 dx

provided f ′ is continuous on [a, b].



Arclength of a curve

Example 1. Show that the arclength of a circle of radius r

x2 + y2 = r2

is L = 2πr.
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Arclength of a curve

We can also compute the length of curves x = g(y) for c ≤ y ≤ d by

L =

∫ b

a

√
1 + [g′(y)]2 dy.

Example 2. Find the arclength of the parabola y2 = x from (0, 0) to (1, 1).
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Arclength function

The arclength function s(x) of a curve y = f(x) is defined by

s(x) =

∫ x

a

√
1 + [f ′(t)]2 dt.
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Arclength function

The arclength function s(x) satisfies

ds =

√
1 +

(
dy

dx

)2

dx

and
ds2 = dx2 + dy2.

In this way, we have the compact formula for arclength

L =

∫ b

a
ds.



Arclength function

Example 3. Find the arclength function for the curve y = x2− 1
8 lnx taking

(1, 1) as the starting point.
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