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The Length of a Curve

1. Using a string, determine (to the best of your abilities) the length of f(x) between z = 0
and z = 7. The measurements should be so that one unit is one unit on the graph below

(use the z-axis as a ruler).
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Unfortunately, when calculating the length of a curve, we don't always have the luxury of
using a string and ruler. We want to be able to calculate arc length theoretically and have
the same method for all types of curves.

2. (a) What is the length of the line below? What technique(s) did you use to determine
the length? What information about the line did you need to figure out?
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(b) What is the length of the line below, given the coordinates of its endpoints are (a, b)
and (¢, d) (as shown)?
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3. Problem 2 tells us something very important: we can relatively easily determine the length
of a stright line, provided we know the endpoints. Discuss with your partner: How could
you use this fact to estimate the length of a curve. You should have a fairly clear idea on
how to implement your idea and convey it to another person. When you think you have a
sound idea, explain it to your professor before proceeding.

4. Estimate the length of the curve f(z) using the numbers of lines listed below. (Use the
graph to approximate the values of the endpoints of your lines).

(a) One line.
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(c) Three lines.
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Which estimate is closer to the actual length of the curve? What changes can you make
to your technique to more closely approximate the length of the curve?
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