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Q1. What is meant by saying that a curve is a heli:;? -
- Prove, with the usual notations, that the necessary and sufficient condition for a
curve to be a helix is that E is constant, where 7 is a torsion and x is a curvature
7
of the curve.
Show that the curve z = acosd, y = asinf and z = af cot{, is a helix, where a

and [ are constants. "
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Q2. Define the term osculating sphere of a space curve and find its radius and center.

Show that the tangent, principle normal and binormal to the locus €] of the center
of the osculating sphere of a given curve C are parallel to the binormal, principle
normal and tangent to C', respectively at the corresponding points.

Deduce, with the usual notations that
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is the necessary and sufficient condition for a curve to lie on a sphere. Here p is the
radius of curvature, o is the radius of torsion, 7 is a torsion and s is the arc length

of the curve,
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