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SECTION 10.8 ARC LENGTH AND CURVATURE = |

10.8 ‘ ARC LENGTH AND CURVATURE

A7 Play the Video| K EXAMPLE A Find the equations of the normal plane and osculating plane of the

helix r(f) = cos ri + sin¢j + 7k in Example 6 at the point P(0, 1, 7/2).

= Figure 1 shows the helix and the SOLUTION The normal plane at P has normal vector r'(7w/2) = (—1,0, 1), so an
osculating plane in Example A.

equation is

—1(x—0)+0(y—1)+1<z—§>=0 or z=x+§

The osculating plane at P contains the vectors T and N, so its normal vector is
T X N = B. From Example 6 we have

B() = % (sint, —cost, 1) B(%) = <%’ 0, %>

FIGURE | A simpler normal vector is (1, 0, 1), so an equation of the osculating plane is
T
1(x—0)+0(y—1)+1<z—?>=0 or z=—x+% [ |
y
osculating y=x? E)gA.M PLE B Find and graph the osculating circle of the parabola y = x? at the
circle origin.
SOLUTION From Example 5 the curvature of the parabola at the origin is x(0) = 2.
So the radius of the osculating circle at the origin is 1/k = } and its center is (0, %)
. Its equation is therefore
: X (y—a) =4
0 1 * For the graph in Figure 2 we use parametric equations of this circle:

FIGURE 2 x=1cost y=3+zssint ]



