CHAPTER 1

Curves

1.1 EVOLUTE OF A PLANE CURVE

1. Find the equation of the evolute of a curve. Draw the curve and its evolute.
e {(t) = (a cosht,b sinht) (hyperbola);
e y = 22 (parabola);
o y = 2%* where k is an integer greater than 1;
o y=lInuz;

e y=sinx.

1.2 FRENET-SERRET (BARTELS) FORMULAE

1. Let (§ = &(s), 1) be a unit-parametrized space curve and {7, N, B} be a moving
frame along this curve. Prove that the Frenet-Serret formulae can be written

in the form
T"=DxT, N=DxN, B =D x B. (1.1)

where the vector field D is called a Darbouz vector field along a parametrized
curve . Find the Darboux vector field and explain its kinematic nature.

2. Find the curvature and the torsion of the following parametrized curves

e ¢(t) = (a cosht,a sinht,at),
o £(1) = (e, V20),
o £(t) = (2t, Int, ?).
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1.3 ANSWERS

1.D=rT+KkB2.rk=7=t 0 k=-r=7L2" x=—7
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