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Question I: [3.5+1+1=5.5 points]

Let x: R? - R3 be defined by
x(w,v) = (u+v,uv,u — v).
(1) Prove that x is a simple surface.
(i1) Compute the unit normal 7i(u, v).
(iii) Find the equation of the tangent plane at x(1,0).




Question II: [1.25+1+1=3.25]
Let x: R?> > R3 be a Monge patch defined by

1
x(u,v) = (u, V5 (u? - v2)> ,
and B: R = R3, be defined by

1
B(t) = (cosh t,sinht, E) )

Then answer the following:

(i) Show that the curve S(t) lies on the simple surface x(u, v).

(i1) Use part (i) to find a tangent vector to the simple surface at the point p = x(1,0).

(iii) Find the parametric curves of x at the point x(1,2).



Question III: [1.25+2.5+2.5+1+2=9.25}

Let x: (0,00) X (—m,m) = R3 be a simple surface defined by:

x(u,v) = (ucosv,usinv,lnu).

(i) Show that x is a surface of revolution.

(i) Compute the coefficients of the first fundamental form (g;;) and its inverse ( gkl).

iii) Compute the coefficients of the second fundamental form (L;;).



(iv) Compute the Christoffel symbol ', and I'3,.

(v) For the unit speed curve S(t) = x(1, t) lying on the simple surface compute the normal curvature k,,.

Question 1V: [2+4+1=Tpoints]

A. Define a coordinate transformation.



B. Letx:U — R3 be asimple surface, f:V — U be a coordinate transformation. Then prove that y = x o f:V — R3 is
a simple surface with the same image as x.



C. If X is a tangent vector to a simple surface x: U — R3 at the point p = x(a, b), (a,b) € U andr €

R then prove that rX is a tangent vector to x at p = x(a, b).

Good Luck &



