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1. State and prove Green’s theorem for the set

S:{(a:,y)éRQ:yEO,OSzQ—f—yQSl}.

The statement should clearly mention the orientations and the parametrizations
involved. 10

. Show that

z + 0 fed 9
SIS R
20z, | Yory < Yox;

is a nowhere vanishing tangent vector field on S°. 5

. Let @ = {(z,y,0) ¢ R} : 22 + 32 < 1,z > 0,y > 0} equipped with the orientation
form dz A dy. Compute

/(da:/\dy+dy/\dz+dz/\dx). 10
Q

. Suppose V C R™ is open, w € QF(V) and X a smooth vector field on V. Prove that
the contraction of w by the smooth vector field X is a smooth k& — 1-form on V. 10

. Consider the set M = {(z1,29,23,74,0) € R : 22 + 22 + 22 + 22 = 1}. Construct
an orientation form on M and compute the volume form of M with respect to your
orientation form. 3 + 7 = 10

. Using the method of Lagrange multipliers, find the maximum value of the function
g(z,y,2) =2z + 2y — zon the set 22 +y*> +22=2. 10
. Let O(n) = {A € M,(R) : ATA = I,}. If A€ O(n), prove that there exists an open

subset U of R™™ and a smooth one-one map ¥ : U — M,(R) such that ¢(U) is
an open subset of O(n) containing A and D(u) has full rank for all v € U. 10
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