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. Is there a function of C? class, f: R? — R, such that

a—f = xsin

8$ - y?
g =ycosx?
Oy '

. Let f(z,y) = z + »°. Find the maximum of f on the set

A={(z,y) eR*: 32> + 2> + 8z < 1}.

Let K={(z,y) eR*: 0< 2 <1, 0<y<2}andlet f(x,y) =22 +y — ry?. Find the maximum and the

minimum of f on the set K.

. Find and classify the critical points of the function f : R? — R given by

flz,y) = 2> +9* + 3zy + 3.

. Let f(r,0) = (r* cos(26),r? sin(26)) where (r,6) € (0,1) x (0, 27). Sketch the image of f.

. Let f be the function from the previous problem.

a) Is f a local diffeomorphism of the set (0,1) x (0,27)?
b) Is f a diffeomorphism of the set (0,1) x (0,2m)?

. Let z(z,y) be determined by the equation sin(zz) = yz and z(1,0) = 0. Calculate 2(1,0) and g—;(LO).

. Find the equation of the plane tangent to the surface

S = {(x,y,2) € R : sin(xz) = yz}.

at the point (1,0,0).

. Is the following subset of R? a manifold

M ={(z,y,2) eR®: 2 +9° + 22 =1, 2 =2 +4°}.

1 -1 0
Decide whether the quadratic form given by the matrix |1 1 0] is: positive definite, positive semi-
0 0 1

definite, negative definite, negative semidefinite, or indefinite.



