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) Find the directions of the tangent. normal and binormal vectors and also find the osculating,

" normal and the rectifying planes at any point of the circular helix given by

|

r = (acosu,asinu,bu).

i:
)) If ; is the position vector of a point P on the involute C of a curve C, then show that

f r=r+(A-s)t

where r is the position vector of P on C, t is the unit tangent at P on C, A is an arbitrary
i constant and s is the arc-length parameter.

Find the involute of the cubic curve

J
P

a) Define the curvature and torsion at any point of a space curve.

r = (3u, 3u?, 2u?).

b) State and prove the Serret-Frenet formulas at a point P on a space curve 7.

¢) Using the Serret-Frenet formulas, find the curvature and torsion at an arbitrary point on
the circular helix given by

r = (acosf,asinb, ab cot «)

where a and « are constants and ¢ ia a parameter.



