Assignment 5

5.1 Determine the normal and the first fundamental form for

(a) the ellipsoid 
[image: image1.wmf]r

r

 = (a sin u cos v, b sin u sin v, c cos u)T
(b) the circular cylinder 
[image: image2.wmf]r

r

 =(cos u, sin u, v)T
(c) the cone 
[image: image3.wmf]r

r

 = (u cos v, u sin v, mu)T 

(d) the torus 
[image: image4.wmf]r

r

 = ([R + a cos u] cos v, [R + a cos u] sin v, a sin u)T 
5.2 Derive the equations governing the principal directions and principal curvatures of a surface.  Hence show that the principal directions are orthogonal and if they are taken as the parametric curves, then F ( M ( 0.

5.3 In a surface of revolution 
[image: image5.wmf]r

r

= (p(u) cos v, p(u) sin v, q(u))T , the parallels (u = const.) and meridians (v = const.) are lines of principal curvature.

5.4 The helicoid 
[image: image6.wmf]r

r

 = (v cos u, v sin u, 4u)T, is a ruled surface and a minimal surface.  Find the arc length of the curve 
[image: image7.wmf]g

r

(t) = (t cos t, t sin t, 4t)T on the surface.

5.5 Determine the surface area and the principal curvatures of the torus.

5.6 (a)
On the sphere of radius  a, determine the normal curvatures.

(b) Find the normal and geodesic curvature of a circle of radius  b  on the sphere (hint : b = a cos(0 for some (0).

Hence show that the geodesics on the sphere are the great circles.

5.7 The saddle surface  z = xy  is doubly ruled and that the unit normal reverses its direction when the ruling is changed.


(Other surfaces, such as the elliptic hyperboloid of one sheet, is also doubly ruled).

5.8 Show that the origin of the monkey saddle surface z = x3 - 3xy2 is a planar point.

5.9 Determine the envelope to the plane curves  x = v + u cos v, y = u sin v.
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