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Q1. (20 marks) Is it possible to solve u = xy and v = x− y for x and y as functions of u and

v near (1, 1) and (−1, 1)? Justify your answer.

Q2. (20 marks) Define f : R2 −→ R by

f(x, y) =

 x2y4

x2+y2
if (x, y) 6= (0, 0)

0 if (x, y) = (0, 0).

Indicate whether the following statement is right or wrong, and justify your answer: f is

continuously differentiable.

Q3. (20 marks) Let f : Rn −→ R be a C2-function, and let x0 ∈ Rn. If ∇f(x0) = 0 and the

Hessian matrix of f at x0 is positive definite, then prove that there exist ε > 0 and δ > 0

such that

f(x0 + h)− f(x0) ≥ ε‖h‖2,
for all ‖h‖ < δ.

Q4. (20 marks) Prove Stokes’ theorem for the special case where the surface is the graph of

a function z = f(x, y).

Q5. (20 marks) Find the flux of 2xi+ y2j + z2k out of the unit sphere.
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