MATH 451 FINAL EXAM (TERM 211)

INSTRUCTOR: DR. JAECHEON JOO

1. Compute the Gauss and the mean curvatures of the graph of the
function
B zt + oyt

4

z
at (z,y) = (1,1).
2. Let a(v) = (f(v), g(v)) be a unit speed curve. Suppose « is 1-1 and
f(v) > 0. Let
x(u,v) = (f(v)cosu, f(v)sinu, g(v)+ cu), cis a constant.
Prove that x is either a surface of revolution or the helicoid if F' =

X, - X, = 0.

3. Prove that the at a given point p on a surface M, the sum of normal
curvatures in any two orthonormal directions is constant.

4. Prove that a Monge patch x(u,v) = (u,v, f(u,v)) is a minimal
surface if and only if

5. Let v(s) is a unit speed geodesic on a surface M. Assume that the
curvature k of 7 never vanishes. Prove that ~ is a plannar curve if it
is a line of curvature in M.

6. Let
x(u,v) = (f(v) cosu, f(v)sinu, g(v))
be a surface of revolution of a unit speed curve a(v) = (f(v),g(v))
(f(v) > 0).
(a) Show that every meridian (that is, the v-parametric curve) is a
gedesic.

(b) Under which condition on « at v = vy, the u-parametric curve
B(u) = x(u,vp) is a geodesic?



