Question 1. (3 points) Let f(z,y,2) = (z + y)*™*, where z,y,z > 0. Calculate the
gradient of f.
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Question 2. (5 points) Let f(z,y) =
e.)

5
(a) Calculat% the directional derivative of f(z,y) at the point (a,b) in the direction of
<\1[ \f> Show that the answer does not depend on a, b.

log(e® + ¢¥). (Here log indicates logarithm in base
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(—b)i:‘llnd the ‘équation of the line through the points A = (0,0,log(2)) and B
(1,1,log(2e)) and show that it is entirely contained in the graph of f.
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Question 3. (5 points) Let f(z,y) = zye * . Find all ‘Critical points of f, and deter-
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mine if they are local maxima, local minima or saddle points.
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Question 4. (5 points) Find the global maxima and minima of f(z,y) = 2> +y*—2r—y
on the domainl{(x,y) ER?: 224+ < 1,2>0,y > 0}|
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Question 5. (3 points per limit) Compute the following limits:
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Hint: for the second limit, use the inequality |sin(¢)| < |¢|, valid for all real numbers ¢.
(You do not need to prove this inequality.)
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Question 5. (3 points per limit) Compute the following limits:
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x sin(zy)
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Hint: for the second limit, use the inequality |sin(¢)| < |¢|, valid for all real numbers ¢.
(You do not need to prove this inequality.)
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Question 6. (3 points per subquestion) (a) Find a differentiable function f(z,y) such
that

Vf= <—2x +32%y + o2 2% + 2xy>
or show that it does not exist.

(b) Find a differentiable function f(z,) such that Vf = (3z%y + y2, %) or show that
it does not exist.
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