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NB : All questions may be attempted.

Question 1. Let S be a subset of R? and let 7 be a unit-speed curve in
R3.

(a) Explain carefully what is meant by saying that S is a smooth
surface. Hence, show that the unit sphere

S? ={(z,y,2) e R} |2? + y? + 2> =1}

is a smooth surface.

(b) Define the tangent developable T associated with the curve ~.
Give conditions under which 7 is a smooth surface.
(c) Prove that any tangent developable is isometric to (part of) a
plane.
[7.3,10]
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Question 2. Consider the elliptic cylinder
2 42
S:{(w,y,z)ERﬂg—l—b—z:l}.
(a) Show that S is a smooth surface.
(b) Compute the first fundamental form of the surface patch

o(u,v) = (acosu, bsinu, v).

(c) Define the term ruled surface. Is S a ruled surface? Justify your
answer.

(d) Define the term surface of revolution. Is S a surface of revolu-
tion? Justify your answer.
[3,4,5,5]

Question 3.

(a) Explain what is meant by saying that a diffeomorphism f: Sy —
Sy (between two smooth surfaces) is conformal.

(b) Find all smooth functions f for which the surface patch
o(u,v) = (ucosv, usinv, f(u))

is conformal.
[2,16]




