Analysis ITI/IV (Math 3011, Math 4201)

Exercise Sheet 10 28.01.2010

1. Show that g—lﬁ X g—fQ : U — R3 of a surface parametrisation ¢ : U — S C
R? is perpendicular to the surface, i.e., for every z = ¢(u) € S and every
curve ¢ : (a.b) — S with ¢(0) = x we have
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9, X 94 (u) L ¢(0).

2. Calculate the length of the cycloid
c:[0,2n] — R?,  ¢(t) = (t —sint,1 — cost).
(The answer should be 8.)

3. Let w € Q'(R?\{0}) be given by

_ Y €
w__x2+y2dx+m2+y2dy'

Let 7 > 0 and c: [0,27] — R? be defined as ¢(t) = (rcost,rsint). Show
that w is closed and calculate
/ w.
C

Decide whether it is possible that there is a function f € C*°(R?\{0})
satisfying w = df.

4. Show that the form w = 2zy3dx + 322y?dy is closed and compute fcw,
where c is the arc of the parabola y = 22 from (0,0) to (x,y).



