Arc Length and Curvature

1. Last time, we saw that 7(f) = (cost,sint,¢) parameterized the pictured curve.
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{a) Find the arc length of the curve between (1,0,0) and (1,0, 2x).
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{(b) Find the unit tangent vector at the point (1,0, 27).
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(¢) Find the curvature at the point (1,0,2x). ( o
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(d) Find the unit normal vector at the point (1,0, 27).

,Ec <“Sm’6 cost {>

( cos ’é ’grh’é O>

—

5 - = (-, CRRON



2. Suppose that #(t), 0 <t < 3, parameterizes the following curve in space, with 7(0) = (0, 3,0) and
g ~ 79 = (0,0,—2). The curve lies entirely in the plane x = 0, and the right picture shows just that
plane. We are told that the arc length of the curve is approximately 15.3.
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Find each of the following, or explain why there is not enough information to do so.

(a) A sketch of the arc length function s(z).
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(b The unit tangent vector T at the point (0,0, 2).
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{c) The unit tangent vector T(2).
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(d} The osculating plane at (0,0, 2).

(¢) The unit normal vector N at the point (0,0,2).
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(f) The unit normal vector N(2).
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(g) The binormal vector B at the point (0,0, 2).

(h) The normal plane at (0,0,2).
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(1) Which of the following is the best estimate for the curvature of the curve at (0, —3,0)?
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