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ANSWER ANY FIVE QUESTIONS. oX15=75

1. State and prove Serret-Frenet equations.

2. Prove that the position vector of any point on the surface of revolution
generated by the curve [g(u),0,f(u)] in the XO0Z plane is r=
[g(u) cosv, g(u) sinv, f(u) where v is the angle of rotation about the z —axis.

3. Show that any curve u = u(t),v = v(t) on a surface r = r(u, v) is a geodesic if
and only if the principal normal at every point on the curve is normal to the
surface.

4. If k, is the normal curvature of a curve at a point on a surface, then k,, =
Ldu22+2Mdudv+Ndv22, where L=N-r;,M =N -r;,,N=N-1r,, and E, F, G are first
Edus+2Fdudv+Gdv
fundamental coefficients.

5. Show that the only compact surfaces of class > 2 for which every point is an
umbilic are spheres.

6. State and prove existence theorem for space curves.

7. Prove that: a necessary and sufficient condition for a surface to be a

developable is that its Gaussian curvature shall be zero.



