Lecture 15
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Integral is not only used to compute area or volume, but also used to compute arc length.
You can expect to see that integral and derivative blend together beautifully!

Consider the curve y = f(x). We want to compute the length of the curve where a < x <
b. Let S(x) be the length of the portion of the curve above the interval [a, x]. Then
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S(x +Ax) —S(x) = /(Ax)2 + (Ay)? = |1+ (i—i’) Ax

Dividing both sides by Ax and taking the limit as Ax - 0, we get S'(x) = /1 + (y')?.
Therefore,
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Example: find the length of the curve y = % —Int on the interval t € [1,4].
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Thus, the length of the curve is
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