
376 Chapter 6: Applications of Definite Integrals

Figure 6.27a gives the exact interpretation of ds corresponding to Equation (7).
Figure 6.27b is not strictly accurate, but is to be thought of as a simplified approximation of
Figure 6.27a. That is, 

EXAMPLE 5 Find the arc length function for the curve in Example 2 taking
as the starting point (see Figure 6.25).

Solution In the solution to Example 2, we found that

Therefore the arc length function is given by

To compute the arc length along the curve from for 
instance, we simply calculate

This is the same result we obtained in Example 2.
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FIGURE 6.27 Diagrams for remembering
the equation ds = 2dx2 + dy2 .

Exercises 6.3

Finding Lengths of Curves
Find the lengths of the curves in Exercises 1–14. If you have a grapher,
you may want to graph these curves to see what they look like.
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Finding Integrals for Lengths of Curves
In Exercises 15–22, do the following.

a. Set up an integral for the length of the curve.

b. Graph the curve to see what it looks like.

c. Use your grapher’s or computer’s integral evaluator to find
the curve’s length numerically.
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Theory and Examples
23. a. Find a curve through the point (1, 1) whose length integral

(Equation 3) is

b. How many such curves are there? Give reasons for your answer.
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