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1.[25pts]

(1) Compute the partial derivatives ∂F
∂x and ∂F

∂y of the function

F (x, y) =
x

x2 + y2
.

(2) Assume that the two-variable function z = z(x, y) is defined implicitly by the
equation

ln(x + 2z) + 3xy2 = 200.

Then compute ∂z
∂x and ∂z

∂y as functions of x, y and z.
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1.
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2. [25pts]

(1) Compute the gradient of the function F (x, y, z) = ln(x + y2 + z3) at (1, 0, 1).

(2) Let v = (− 1√
2
, 1√

2
) and let F (x, y) = sin(xy)+exy, compute the directional deriva-

tive DvF (x, y) at (0, 0).

(3) Find the equation of the tangent plane and the normal line of the surface defined
by xy + yz + xz = 9 at the point (1, 1, 4).
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2.
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3. [25pts] Find all the local maxima, local minima and saddle points of the following
functions:

(1) f(x, y) = x3 + 2(x− y)2 − 3x

(2) f(x, y) = x3 − y3 + 3xy + 15
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3.
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4.[25pts]

(1) Let x > 0, y > 0 and z > 0 satisfy x + 2y + 3z = 6. Compute the maximum of the
function f(x, y, z) = xyz under the constraint x + 2y + 3z = 6.

(2) Find the maximal and minimal distance from the curve x2 + y2−xy− 1 = 0 to the
origin (0, 0).
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4.
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Use this page as scratch paper.
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Use this page as scratch paper.
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Use this page as scratch paper.
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