M251 Chapter Nine Formulas

THEOREM 9.8  Arc Length in Parametric Form

If a smooth curve Cis given by x = f(#) and y = g(z) such that C does not
intersect itself on the interval a < t < b (except possibly at the endpoints),
then the arc length of C over the interval is given by
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THEOREM 9.9 Area of a Surface of Revolution

If a smooth curve C given by x = f(r) and y = g(r) does not cross itself on an
interval @ < t < b, then the area S of the surface of revolution formed by
revolving C about the coordinate axes is given by the following.

b 2 2
1. S= 21’TJ- g(t) (%) I (%) dt Revolution about the x-axis: g(r) = 0
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THEOREM 9.11 Slope in Polar Form

If f is a differentiable function of 6, then the slope of the tangent line to the
graph of r = £(6) at the point (r, 6) is

dy _ dy/d6 _ f(6) cos 6 + f(6) sin 6
dx  dx/d8  —f(6) sin 8 + f(6) cos 6

provided that dx/d6 # 0 at (r, 6). (See Figure 9.44.)

THEOREM 9.12 Tangent Lines at the Pole

If f(@) = 0 and f'(@) # 0, then the line # = « is tangent at the pole to the
graph of r = f(0).




THEOREM 9.13 Area in Polar Coordinates

If f is continuous and nonnegative on the interval [, 8.0 < B — a < 2,
then the area of the region bounded by the graph of » = f(6) between the radial
lines § = a and # = B 1is given by

THEOREM 9.14  Arc Length of a Polar Curve

Let f be a function whose derivative is continuous on an interval @ < 6 < 3.
The length of the graph of r = f(0) from 6 = ato 6 = Bis
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THEOREM 9.15 Area of a Surface of Revolution

Let f be a function whose derivative is continuous on an interval « < 6 < .
The area of the surface formed by revolving the graph of r = f(6) from 6 = «
to @ = B about the indicated line is as follows.

B
1. § = zwf () sin 9\/[]‘(9)]2 + [f1(0)]? do About the polar axis
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