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NB : All questions may be attempted.

Question 1.

(a) Define the terms principal curvature and principal vector (of a
smooth patch) and normal curvature (of a smooth curve). Hence,
calculate the principal curvatures of the circular cylinder

o(u,v) = (cosu, sinu, v).

(b) Let v be a curve on a surface patch o, and let k1 and k2 be
the principal curvatures of o.

i. Give a formula for the normal curvature of v in terms of
and ko.

ii. Hence, use this formula to prove that the principal curvatures
(at a point of a surface) are the maximum and the minimum
values of the normal curvature of all curves on the surface
that pass through that point.

(c) Compute the normal curvature of the circle
~(t) = (cost, sint, 1)
on the elliptic paraboloid
o(u,v) = (u, v, u? + 02) .

[8,9,10]
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Question 2.

(a)

Define the terms gaussian curvature and mean curvature (of a
surface patch). Hence, calculate the gaussian and mean curva-
tures of the surface

o(u,v) = (u+v, u—v, u).

Let k1 and ko be the principal curvatures of a surface patch o,
and suppose that |s1], k2| < C. Let o* be the corresponding
parallel surface of o, where |\ < % Prove that the principal

curvatures of O')‘ are

K1 d K2
— — an =z .
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Hence, derive the gaussian and mean curvatures of o*.

Show that if ¢ is a surface patch with constant non-zero mean
curvature H, then for A = ﬁ, the parallel surface o* has con-

stant gaussian curvature 4H?2.
[12,10,5]




