
Dr. Nestler - Math 11 - 15.4 Curvature (2nd lecture, handout)

Curvature measures how quickly a smooth, simple curve is bending.
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Example (15.5 #17):  Show that the curvature at every point on the circular helix cos ,B œ + >
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 :  (1) It can be shown that lines and circles are the only plane curves with constantNotes
 curvature.  The example shows that this is not true for space curves.

 (2) Consider different helices for different values of .  , which means the, O œ !lim
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 faster these curves climb, the smaller the curvature.  Also, as , , which is, Ä ! O Ä "
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 the curvature of a circle of radius .+



Special case:   is a plane curve with parametric curves , .G B œ 0Ð>Ñ C œ 1Ð>Ñ

 Then  is defined in by vector functionG <Ð>Ñ œ Ø0Ð>Ñß 1Ð>Ñß !Ùp‘$
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 To help remember this formula, notice that the numerator is the absolute value of this

  determinant:    º º0 1
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Example (15.4 #16):  Find the curvature of curve sin , cos  atBÐ>Ñ œ >  > CÐ>Ñ œ "  >
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An even more special case:   is a plane curve with equation .G C œ 1ÐBÑ
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Example:  Find the curvature of the parabola  at ,  and .C œ B Ð!ß !Ñ Ð"ß "Ñ Ð#ß %Ñ#
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 :  the parabola becomes flatter away from origin.lim
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Example (15.4 #23):  Find the points on the curve  at which the curvature is a maximum.C œ /B
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  points:
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 Using the 1st or 2nd derivative test, you can verify that  has a maximum at this criticalO
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Homework:  15.4 Read Example 6, can do #7-12, 23-32, 44-47

         15.7 (Chapter 15 Review) can do #16, 17 19

You may wish to skim section 15.6 on Kepler's Laws.  This is an incredible application of
calculus and vectors, together with Newton's laws of motion, to obtain Kepler's three laws
describing the motion of planets in our solar system.


