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Section 10.2: Calculus with Parametric Functions.

Arc Length
Suppose that C' is a smooth curve defined by = = f(¢) and y = ¢(t) for [a, b].

Let {P;} be a set of points on the curve that partition of the interval [a,b] such that At is equal for
each subinterval.
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Then the length of the curve(arc length) is given by L = lim Z |Pi—1P;| = lim Z As;

As; = |Pi_1 P = \/(Az;)? + (Ay;)?

As; = \/(f/(ti)At)Z + (g’(ti)At)2

Asi = /(f'(t:))? + (g (t:))?At
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Example: Find the length of the arc of the curve given by z(t) = 3t — 3, y(t) = 3t> from the point
(0,0) to the point (—2,12)



Math 152-copyright Joe Kahlig, 20C Page 3

3
1

Example: Find the length of the arc of the curve y = % + 2 on the interval 1 <z < 2.

x
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Example: Find the length of the arc of the curve x = 5—4/y3, from the point (4, 1) to the point (—3,4)
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Surface Area

Rotate y = 3 from z = 0 to x = 4 about the x-axis. Find the surface area of the object.

Surface Area of cones.

SA = 7T(’I”1 + 7‘2)l

The surface area of a curve rotated about the x-axis:

The surface area of a curve rotated about the y-axis:
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Example: Find the area of the surface obtained by rotating the curve y = \/z from the point (1,1) to
(4,2) about the x-axis.
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Example: Find the area of the surface obtained by rotating the curve x = ¢, y = i né) on the

interval 1 <t < 4 about the y-axis.



